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TO  THE 
Moft  Honourable 

The  Lord  P  A  R  K  ER, 

Lord  High-Chancellor  of  Great 
Britain^  t  <^c. 


My  Lord, 

O  U  gave  an  Intruder 
fokind  a  Reception  at 
his  firft  Addrefs,  that 
he  is  delighted  with 
a  Pretence  to  make 
you  a  fecond. 

My  firft  Attempt  was  to  prefenc 
Your  Lordfiiip  with  imperfed:  Co- 
pies, after  my  manner,  of  the  Ori- 

a  2  ginals 
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ginals  of  feveral  Faaious  French  Phi^ 
lofophers^  drawn  by  one  of  the  beft 
Hands,  that  of  the  moft  Ingenious 
Fontenelle  5  than  whom  Sir  Godfrey 
KneUer  ^  our  Britifh  Apelles ,  can 
hardly  give  an  Objcdt  a  more  agree- 
able Liker^efs. 

Now,  my  Lord,  I  am  going  to 
entertain  You  with  a  Picture  of  ano- 
ther kind,  drawn  by  an  honeft  plain 
Dutch  Pbilofofher*^  viz^  2l  Sketch  of 
Divine  Wifc/om  and  Providence y  dif- 
play'd  in  the  Works  of  the  Creation  5 
whofe  mafterly  Strokes  afFe(5t  the 
Mind  with  a  due  Admiration  for  the 
Original,  which  he  has  fo  well  co- 
pied. 

This  Trcatife  of  Philofophy  the 
Author  calls  The  Right  Zlje  of  the 
Contemplation  of  theWorU^  &c.  Thro' 
the  Whole  of  which  there  runs  fuch 
a  Strain  of  unaffecTtcd  Piety,  that 
I  doubt  not  but  his  good  In- 
tentions, 
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tentions  ( even  tho'  he  had  not  exe- 
cuted them  fo  well  as  he  has  done) 
muft  have  already  procured  him  the 
inward  Satisfadtion  of  that  Glorious 
Promife  made  to  the  Father  of  the 
Faithful,  and,  thro'  him,  to  all  Be- 
lievers 5  /  vpiU  be  thy  Shield  and 
exceeding  great  Reward. 

My  Lord,  I  beg  leave  to  call 
the  Learned  Phyfician,  who  is  my 
Author,  the  Dutch  R  a y  or  D e  r  h  a  m, 
becaufe,  like  thofe  two  Englijh  Phi- 
lofophers,  he  has  fo  well  prov'd  the 
Wifdonii  Power,  and  Goodnefs  of  G  o  d 
by  the  ftrongeft  Arguments,  Obfer-- 
Tjations  on  Fa^s,  and  Vemonjirations 
drawn  from  Experiments.  It  were 
to  be  wifh'd,  that  he  had  apply 'd 
the  Texts  of  Scripture,  which  he 
quotes,  as  properly  as  he  has  done 
his  Philofophical  Confiderations  : 
but  fince  he  has  not  fo  well  fucceed- 
cd  in  what  may  be  call'd  his  Divinity^ 
I  have  left  feveral  of  the  Texts  out 
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of  this  Tranflation  5  but  have  fe- 
trench'd  none  of  his  GlofTes  upon 
the  particular  Texts  by  him  quoted, 
nor  any  of  his  Glorious  Tautolo- 
gies, in  which  he  does  fo  often  call 
upon  Atheifts  and  Infidels  5  except- 
ing where  his  Comment  is  wrong, 
or  the  Repetitions  are  too  tedious, 
and,  I  hope,  unnecefTary,  even  for 
convincing  of  thofe  unhappy  Men 
to  whom  he  addrefles  himfelf  $  of 
whom  it  may  be  pronounced,  that 
if  they  ftill  perfift  in  the  Denial  of  a 
God,  after  fo  many  irrefragable 
Arguments,  drawn  from  the  won- 
derful Structure  of  Humane  Bodies, 
and  all  the  other  Glorious  Works  in 
the  Univerfe,  G  o  d  will  then  harden 
their  Hearts,  and,  like  the  Pharifees, 
they  will  not  he  perfwadedy  tho  one 
rofe  from  the  Dead. 

However,  my  L  o  r  p,  that  I  may 
not  be  thought  to  have  aded  ra(hly 
in  leaving  out  any  thing  of  my  Au- 
thor's, 
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thor's,  I  have  in  this  followed  the 
Advice  of  feveral  of  my  learned 
VncndSyboth  Philofophers  and  Divines^ 
(to  whom  I  communicated  fome  of 
thefe  Sheets  in  MS. )  and  if  I  only 
faid  that  yourLordfhip  approved  of 
this  dcfignd  Omiflion,  the  World 
wou'd  be  affur'd  that  I  had  confult- 
cd  a  Philofopher  and  a  Divine :  for 
as  the  Royal  Society  well  know  how 
Eminent  your  Lordfhip  is  in  the  firft 
of  thefc  Qualifications  j  fo  many  of 
the  Clergy  know,  that  a  very  able 
Prelate  (now  with  God)  and  one 
mighty  in  Scripture-Learning,  has 
openly  profefs'd,  that  the  Lord  Par- 
KER  is  one  of  the greatefi  Divines  in 
England. 

And  here,  my  L  o  r  d,  it  may  not 
be  amifs  to  fu^geft  to  You,  how 
great  a  Trouble  I  have  met  with,  in 
teaching  my  Author  to  fpeak  Eng^ 
liflj  J  who  by  his  affecSting  to  exprefs 
all  his  Technical  Words  or  Terms 
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of  Art  in  his  pure  vernacular 
Tongue,  fuch  as,  for  inftance,  the 
Veins^  Arteries^Mufcles^  Fibres,  Nerves^ 
and  a  thoufand  other  Anatomical, 
Phyfical^  and  even  Mathematical 
Words  too,  has  made  me  take  Pains 
unknown  to  my  indolent  Temper 
thro'  the  whole  Courfe  of  my  Life 
till  now  5  for  I  have  not  been  able 
to  procure  any  Help  in  this  Cafe, 
neither  from  the  Living  nor  the 
Dead.  Indeed  the  Tables  and  Fi- 
gures of  my  Author  ( which  are 
very  curious,  and  taken  from  the 
moft  valuable  Anatomifts  and  Phi- 
lofophers )  have  been  of  good  ufe 
to  me,  where  there  are  proper  Re- 
ferences 5  but  thofe  were  the  only 
Afliftances  1  could  procure  here  in 
England 'j  fo  that  for  the  reft,  I  Ihould 
have  been  forced  to  guefs  at  their 
Aleaning,  if  my  Learned  Friend 
Mr.  Sgravefa?ide  (Frofefor  of  M^- 
thematic s  and  Experimental  Philofo- 
fh)  z$,  Leyden )  had  not  kindly  in- 
terpreted to  me  thofe  I  could  not 

unriddle ; 
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unriddle:    for  there   is    no  more 
Analogy    between     my     Author's 
Terms  and  the  Latin  or  Greeks  com- 
monly ufed   by  all  other  Philofo- 
phers,  than  there  is  between  them 
and  Hebrew  or  Arabic.     My  Lord, 
I  don't  fay  this  to  praife  myfelf  or 
blame  my  Author,  (who  is  rather 
to  be  commended  for  keeping  up 
the  Dignity  of  our  Sifter-Tongue, 
Daughter  of  the  Teutonic,  and  Grand- 
daughter of  the  Gothic^  the  common 
Spring  of  all  the  Weftern  Languages 
of  Europe,  from  North   almoft  to 
South ;  and  indeed  we  ourfelves  are 
not  to  be  juftify'd  in   lofing  and 
obfoleting  io  many  of  our   moft 
fignificant  Anglo-Saxon  Words  and 
Phrafes,  as  has  been  well  obferv'd 
before  me  by  the  Learned  Mr.  Ba- 
ron Fortefcue^ )  t  but  to  lefTen  my 

own 

*  In  his  Ingenious  Remarks  upon  the  Lord 
Chancellor  Forte/cue's  Book,  intituled,  lie  Diffe- 
rence  between  an  Ahfolute  and  Limited  'Monarchy » 
Lond,  Printed  for  E-  Parker,  1 714.  fince  reprinted, 
with  Additions. 

t  Now  one  of  the  Juftices  of  the  Kings's  Bench. 
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own  Fault,  and  more  cafily  to  ob- 
tain your  Lordfhip's  Pardon,  if  the 
Difficulty  of  explaining  thofe  Terms 
has  made  me  commit  any  Blun- 
ders* 

I  can't  conclude ,  my  L  o  r  d, 
without  endeavouring  to  prevent 
your  Lordfhip  in  Favour  of  my 
Author,  on  account  of  one  good 
Quahtyj  which  for  being  fo  rare 
and  uncommon  to  moft  Writers, 
makes  it  appear  the  more  lovely 
and  charming  in  my  Eyes :  it  is, 
that  altho'  he  paffionately  endea- 
vours throughout  his  whole  Work 
(and  repeats  it  fo  often,  almoft  in 
every  Seftion)  to  magnify  the  Wif- 
dom  and  Goodnefs  of  God,  and 
to  point  out  his  Great  Ends  and 
Purpofes  in  all  the  Works  of  the 
Creation  5  yet  he  is  fuch  an  Enemy 
to  Pious  Frauds,  and  to  the  fup- 
porting  any  of  the  Divine  Attri- 
butes above-mentiond,  by  wrong, 
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or  even  doubtful  and  precarious 
Arguments,  that  he  ufes  none  in 
confuting  the  Atheift  and  Sceptic,  but 
fuch  as  will  bear  even  Mathemati- 
cal Demonftration :  This  has  made 
him  a  little  too  ftrid;,  it  may  be,  in 
placing  under  the  Clafs  of  Things 
unktiovon^  the  Motion  of  the  Earthy 
and  the  reft  of  the  Planetsi  about 
the  Sun,  as  that  great  Philofopher 
Dr.  Clarke  was  pleas'd  to  obferve, 
when  I  communicated  to  him  the 
Contents  of  this  Workj  That  he 
could  not  but  wonder  extreamly^  that 
in  the  2^th  Contemplation,  the  Mo- 
tion  of  the  Earth  jhould  be  placed 
among  Vncertainties^  after  that  the 
Varallax  of  the  Annual  Motion  is  fo 
notorioufiy  apparent  in  the  Phc^nomena 
of  Comets^  5cc. 

But!  forget,  my  Lord,  that 
1  am  wafting  thofc  precious  Minutes 
which  your  Lordfhi^  employs  fo 

ufe^ 
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ufefuUy  in  the  Service  of  your  King 
and  Country :  That  you  may  long 
employ  them  fo,  is  the  fincere  and 
hearty  Wifh  of. 


My  Lord, 


Wefim.Mtty  13J 
1718. 


Tour  Lordjhifs 
Moft  obliged^  faithful 
and  moft  humble  Servant ^ 


J.Chamberlayne^ 


i-j    Cj    JL     JL     Hj    XX* 

FROM 

The  Reverend  Mr.T)cfa^u\krs^  to 
John  Chambcrlayne,  Efq;  re- 
lating to  the foUoioping  Treatife. 


H  AV  E  read  your  Tranflation  of 
Dr.  NieuTventjit^s  excellent  Trea- 
tife  J  and  highly  approve  your  De- 

__     fign  of  Publifliing  it,  as  it  will  be 

of  great  Service  to  Religion  and  Philofophy. 

The  Dodor's  Reafon  that  he  gives  for 
writing  his  Book  in  Dutch  (namely,  that  a 
great  many  Atheiftical  Books  having  been 
written  in  that  Language,  hechofc  toconfute 
the  Oppofers  of  a  Providence  in  the  fame) 
will  he  as  powerful  a  Motive  for  the  tranjlat* 
ing  it  into  Englifh  ,  fince  we  have  not  been 
behind-hand  with  our  Neighbours  in  publifli- 

ing 

*  Now  Doctor  of  Laws. 


A  Letter  from  Mr.  Defaguliers 

ing  the  impious  Conceptions  and  blafphemous 
Raillery  of  our  Scoffers  at  Religion.  If  fugh 
of  them  as  had  been  able,  had  publijh^d  their 
crude  Notions  in  any  of  the  learned  Languages, 
their  Books  wou'd  have  needed  no  Anfwer, 
their  Readers  wouM  have  defpifed  them  :  But 
their  Frofelytes  are  gain'd  among  the  Weak 
and  Ignorant,  or  fuch  conceited  Debauchees 
as  are  glad  to  be  fupply'd  with  Means  of  de- 
fending their  Immoralities,  by  attacking  Reli- 
gion with  a  fliew  of  Wit  and  Argument. 

When  an  Atheiji  has  the  Impudence  to  call 
himfelf  a  Philosopheiv,  fome  well* 
meaning  Perfons  that  have  not  much  look'd 
into  Nature,  are  apt  to  be  prejudiced  again  ft  the 
Study  of  it  i  as  if  the  Philofophy  and  vain  De- 
ceit^ againft  which  the  Apoftle  has  warn'd 
us,  had  been  the  Contemplation  of  the  Works 
cfthe  Creation :  Whereas  it  was  only  the  So- 
phiftry  ofthe  Schools,  contrived  to  difguife  Er- 
ror, and  defend  the  Syftem  ofthe  fuperftitious 
Heathen  Divinity. 

He  that  reads  Nieuvpentyt  will  eafilyfec 
that  a  Phihfopher  cannot  be  an  Atheift  ^  and 
if  it  were  true,  that  a  Smattering  in  Phyjlcs 
will  give  a  proud  Man  a  Tinfture  ofAcheifm^ 
a  deep  Search  into  Nature  will  certainly  bring 
him  back  to  a  Religious  Senfe  of  God's  Wif- 
dom  ^nd  Providence. 

Tho* 


/ojohn  Chamberlayne,  £/^j 

Tho'  we  have  lately  had  feveral  very  good 
Books  upon  this  Subjeft,  this  will  not  be  lefs 
acceptable,  becaufe  it  contains  feveral  fine  Ob- 
fervations  annd  Experiments,  which  are  alto* 
gether  new,  as  is  alfo  his  Manner  of  treating 
the  moft  common  Phenomena  ;  from  which 
he  deduces  admirable  Confequences  in  favour 
of  a  Religious  Life.  And  I  think  I  may  fay 
this  for  the  Tranjlation^  that  it  will  perhaps  do 
more  Good  than  the  Original  ^  becaufe  in  giv- 
ing us  ail  his  Arguments  for  Natural  Religion, 
you  have  omitted  thofe  which  his  too  eager 
Zeal  made  him  alfo  draw  from  the  Modern 
thilofophy  for  ReveaVd  Religion  ;  the  Weak- 
nefs  of  which  latter  might  give  thofe  Free- 
Thinkers  occafion  to  triumph,  who  would  be 
ftruckdumb  at  Conviflions  from  the  former. 
If  I  can  be  of  any  Service  in  helping  you  to 
look  over  the  Sheets,  you  may  readily  com- 
mand. Sir, 

Tour  mojl  Humble 

And  Obedient  Servant^ 

Wefr.iinflcrf 
Feb.  2. 17 1  J. 
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THE 

Author's   Epistle 

TO     THE 

READER. 

H  E  Defign  of  Writing  thefe  Ccmein- 
f  latins y  is  to  convince  Atheifis  of  the 
Wifdom,  Power  and  Goodnefs  of 
God,  the  Maker  and  Ruler  of  all 
Things,-  and  Infidels  (who indeed  ac- 
knowledge a  God,  but  rejcd:  the  Authority  of 
the  Holy  Writings)  that  the  Scriptures  are  of  a 
more  than  Humane  Original  j  and  fo  to  reprefenc 
to  both  of  ^em  theRightUse  of  the 
Contemplation  of  the  Wo  red. 

The  Methods  we  have  made  ufe  of  to  prove 
the  fame,  are  only  taken  from  the  modern  Ohfer'va- 
t  ions  J  Sind  probable  Difcozeyjes  in  NiitiiralPhilofofhy, 
without  laying  down  any  bare  Hypothefes ;  iince 
in  the  Things  of  natural  Knowledge  we  have  no 
farther  Foundation  for  Ar^iraents  than  we  can 
produce  Experiments  :  Upon  which  you  may 
confult  the  Writings  and  PUns  of  the  Royal  Aca- 
demies and  Societies,  and  of  the  mofi:  famous  Ala- 
thematicians  among  them. 

The  Reafon  why  I  have  not  made  ufe  of  the 
Metaphyjkh,  &c.  wmU  appear  in  the  Preface,  Sedr.27. 

While  I  was  writing  this,  the  Arch-Ei/hoP  cf 
Camhray^s  Book  fell  into  my  Hands;  and  while  I 
was  compoling  the  Preface  I  met  lilcewife  with 
Mr.  Ray's  Book,  trandated  into  Fr^iKh ;  and  was 

Vol.  L  c  m,ore« 
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moreover  informed  (tho*  I  don^t  underftand  the 
Language)  that  Mr.  Derharn  had  publifhed  ano- 
ther Book  in  Englijh,  wherein  he  largely  proves 
the  Being  of  a  God  upon  the  fame  Foundation. 
It  was  very  agreeable  to  me,  to  fee  and  obferve, 
that  this  Way  of  Proof,  which  I  have  always 
efteemed  the  ftrongeft,  was  Hkewife  embraced  by 
fuch  Great  Men ;  in  which,  after  all  that  is  writ 
upon  it,  there  ftill  remains  abundance  of  Matter 
to  convince  the  unfortunate  Philofophers  of  the 
Perfe<5tions  of  their  Great  Creator ;  and  there  will 
ilill  remain  enough  to  lateft  Pofterity. 

The  Manner  of  proving  the  Divinity  of  the  Hohj 
Scripture  from  natural  Phanomena  or  ApfearanceSy 
which  we  here  fet  before  you,  has  not,  that  1 
know,  been  ever  done  before  in  fuch  a  Method. 
I  hope,  however,  that  the  fame  may  be  of  Ufe 
both  to  the  Atheifi  and  Infidel,  becaufe  both  thofe 
are  wont  chiefly  to  exercife  themfelves  in  the 
Study  and  Knowledge  of  Nature. 

The  general  Method  of  convincing  both  of 
*em,  is  more  largly  reprefented  in  the  following 
Frefacey    SeEi,  xxix,  xxx  and  xxxL 

I  write  in  the  Loxu-Dutch  Tongue,  to  the  End 
that  I  may  be  more  ufeful  to  my  own  Country- 
men ;  and  efpecially,  becaufe  that  Tongue  has 
been  often  abufed  in  PubliCiing  and  Difperfing 
Atheijkical  Books. 

The  Order  we  follow  can  in  fome  Manner  be 
kamcd  from  the  Heads  or  Contents  of  this  Work; 
tho'  I  have  not  confined  my  felf  very  flridly  to 
that  which  has  been  purfiied  by  many  others  upon 
the  fame  Subjed. 

Thofe  who  will  read  this  Work  as  an  Expert- 
Tffental  Account  of  the  Knowledge  of  Nature^  muft 
not  be  offended  at  what  we  call  the  ConviSlionSy 
which  they  frequently  meet  with,  becaufe  our 
Defign  was  not  to  write  a  Body  of  Phjich  only 
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but  to  bring  the  Erroneous  into  the  right  Way  ; 
and  by  turning  th^ir  Thoughts,  after  this  manner, 
to  the  Knowledge  of  Nature,  to  lead  them  on  to 
the  true  Notions  of  the  Deity. 

The  able  Mathematicians  may  perhaps  think,that 
I  ought  to  have  propofed  the  Experimental  De- 
monflrations,  for  Inilance,  of  the  Power  of  the  Mu- 
fcles,  and  of  the  Hydroftatkal  Laws  in  Fluids y^c.  in 
a  more  Mathematical  Manner,  or  elfe  barely 
related  them  without  any  farther  Proofs,  and 
fo  to  have  made  the  fame  Conclufions,  with- 
out fo  much  Trouble,  and  fo  many  Figures  :  But 
they  muft  be  pleafed  to  know,  that  I  have  de- 
duced thofe  Demonflrations  as  far  as  it  was  pof- 
fible  for  me,  by  Experiments  only,  and  not  as  the 
Mathematicians  are  ufed  to  do  from  EflahlijVd  Laws 
of  Nature,  to  the  End  that  I  might  be  the  bettep 
underflood  by  fuch  as  know  little  or  nothing  of 
the  Mathematicks.  I  was  indeed  at  firft  of  a  dif- 
ferent Opinion,  and  had  already  prepared  the 
whole  Work  without  any  Figures,  and  without 
Proofs,  the  Grounds  of  which  were  neverthelefs 
very  obvious  to  Mathematicians.  But  forafmuch  as 
a  certain  Learned  Gentleman,  and  after  him  feve- 
ral  others  objeded,  that  if  I  did  proceed  in  fuch 
a  Method,  many  would  think  that  what  I  fhould 
advance  in  fome  Cafes,  was  more  incredible  than 
true  -y  and  that  in  fuch  great  Matters  one  ought  to 
bring  at  leaft  as  much  Proof  as  would  be  necefl'ary 
to  confirm  the  Truth  of  one^s  Pofitions  :  I  have 
therefore  chofen  to  go  on  in  that  Way.  This  has 
likewife  been  the  Reafon  why  this  Work,  which  I 
was  forced  to  enlarge  and  alter  in  e\*ery  Part  al- 
moft,  has  feen  the  Light  feverai  Years  later  than 
it  ought  to  have  done,  efpecially  fince  my  other 
Affairs  have  continually  obflruded  the  fame. 

They  who  upon  good  Grounds  do  acknowledge 
a  God,  and  the  Divine  Origin  of  the  Holy  Scri- 

c  X  pturcs. 


iv  The  AUTHOR'S  Epiftle 

ptures,  will  here  find  fufficient  Proofs  of  their 
Confeflion  ;  and  thofe  who  are  weaker,  may  like- 
wife,  I  hope,  be  confirmed  in  thofe  Truths  a- 
gainft  any  Temptations. 

But  before  I  conclude  this  Addrefs  to  my  Rea- 
der, I  muft  entreat  thofe  unhappy  Philofophers^ 
thofe  nvavering  and  doubt j til  VerfonSy  thofe  Infidels , 
and  much  to  be  lamented  ftrong  Minds,  for  whom 
this  Work  is  chiefly  calculated,  that  they  would 
come  prepared  to  confider  the  fame,  not  fo  much 
with  an  acute,  as  with  a  ferious  Judgment,  and 
decent  Refped  for  fo  momentous  an  Enquiry  •  and 
not  fo  much  to  obferve  what  Difficulties  may 
occur  in  fome  Particulars,  as  whether  there  is  not 
fomething  in  fuch  a  Number  of  Things  as  may 
ferve  to  convince  them  of  the  Perfedions  of  their 
Maker,  and  of  the  Authority  of  his  Word.  If 
they  proceed  in  the  firfl  Way,  the  flrongeft  Proofs 
will  be  of  no  Ufe  to  them  ;  but  if  they  fall  into 
the  latter,  one  fingle  Fad  weighed  by  a  Mind  in 
earneft,  and  difpofed  to  learn,  may,  by  God's 
Blefling,  convince  them  of  their  Errors. 

The  T'hetkal  Way,  which  is  only  made  ufe  of 
here  for  their  Convidion,  mufl:  not  appear  imper- 
feft  to  them,  as  if  it  did  not  fufficiently  confute 
their  Sentiments,-  but  let  them  compare  it 
with  their  own  Pofitions,  and  judge  themfelves, 
whether  a  Proof  deduced  from  certain  and  adual 
Experiments,  which  is  the  Cafe  here,  ought  not 
to  be  more  convincing,  than  that  which  is  ground- 
ed upon  naked  Ideas ;  which,  without  any  adual 
Experience  to  fupport  them,  are  arbitrarily  ad- 
vanced for  Notions  of  things  really  exifting ;  and 
that  their  Philofophy  is  only  built  upon  this  latter 
Foundation,  they  themfelves  mufl  know.  Accord- 
ingly, the  Sophiflical  Arguments  of  thofe  Atheifts, 
and  the  not  only  falfe,  but  horrible  Confequences 
flowing  from  their  Opinions,  have  been  already 
t  fully 
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fully  e;(pof(?cl  by  divers  eminent  Perfons,  to  whofe 
Writings  we  irefer  you. 

If"  there  fhould  be   any  thing  among   all  thefe 
Contemplations,  in  which,  according  to  the  Opi- 
nion of  the  Reader,  I  may  have  been  miftaken, 
and  have  not  rightly  reprefented  the  Properties  of 
the  Natural  Phammena^    let  him   pafs  it   over, 
fince  he  will  not  be  able  to   fay  the  fame  of  all 
the  reft ;  and  in  cafe  he  allow  one  fingle  Proof  to 
be  ftrong   enough  among  fo  many  as  are   here 
brought  together,  or  ofthofe  whereof  the  farther 
Contemplation  of  the  World  may  yet  fuggeft  a  much 
greater  Number  to  him,  that  alone  will  be  power- 
ful enough  to  convince  any  Man  that  argues  ra- 
tionally, of  the  Being  of  a  God,  and  of  the  great 
Origin  of  his  Word^  fince  one  Demonftration 
proves  as  ftrongly  as  feveral,    though  more  do 
ilrengthen  the  Convidion. 

Neither  let  the  Quotations  of  Scripture-Texts, 
in  thefe  Difcourfes,  make  you  rejed  the  whole 
Work  without  reading  it,  as  many  are  ufed  to  do 
when  they  meet  with  them  in  any  Books,  fince 
the  Divinity  thereof  is  not  here  fuppofed  but 
proved ;  and  that  fome  of  them  ferve  to  fhew  the 
Wifdom  and  deep  Knowledge  in  Nature  of  him 
that  infpired  them  ;  and  others,  to  convince  you 
that  no  Man,  tho^  never  fo  underftanding,  nor 
any  Impoftor  tho'  ever  fo  cunning,  either  for  Poli- 
tical Reafons,  or  otherwife,  was  capable  to  pro- 
duce in  thofe  Times  fuch  things  as  we  find  written 
therein,  from  whence  you  may  eafily  conclude 
who  has  been  the  Author  of  them. 

Let  not  the  Atheifls  and  Unbelievers  conceive  a 
Prejudice  againft  this  Work,  fince  they  may  learn 
not  only  from  the  Title,  but  from  thofe  fincere 
Affurances  we  hereby  give  them,  that  we  did  not 
write  it  out  of  the  leaft  Hate  or  Contempt  of 
them,    but  from    a  hearty    Sorrow  for   their 
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iniferable  Condition,  and  only  in  order  to  their 
Converfion  •  for  which  Reafon  I  have  commonly 
made  them  themfelves  the  Judges  of  the  moft 
part  of  my  Concluiions :  I  therefore  only  intreat 
them  that  they  would  pafs  their  Judgment  upon 
what  is  here  Submitted  to  it,  without  that  deplo- 
rable Refolution  taken  up  by  many  of  thofe  who 
call  themfelves  Strong-Minds,  or  Fyee-Thmkersj  not 
to  acknowledge  the  Being  of  a  God. 

One  of  thefe  Pofitions  muft  be  irrefragably  true 
(it  being  impoflible  to  lay  down  a  Third)  either 
that,  according  to  their  Opinion,  all  Things  in  the 
World  are  governed  by  Chance,  and  by  necejfary 
Laws,  without  the  Intervention  of  an  Intelligent 
Being,  and  that  the  Chriflian  Bible  is  compofed  by 
Cheats  and  Impoflors,  who  had  no  other  View  but 
their  own  Advantage ;  orelfe,  that  the  Holy  Scri- 
ptures are  given  by  a  God  that  Governs  the  World, 
and  who  will  require  an  Account  from  thofe 
Creatures  whom  he  has  endued  with  Reafon,  how 
they  have  ufed  the  fame.  Let  them  therefore  con- 
fider  how  much  it  imports  them  not  to  be  miftaken  in 
thofe  things  whereon  their  eternal  Welfare  or  Mifery 
depends  ,•  and  let  them  judge  whether  it  be  not  at  leafi 
as  true,  that  they  and  the  World  are  made  by  a  wife 
God,  as  that  a  Clock,  or  any  other  ingenious  Piece  of 
Workman/hip,  does  prove  the  Skill  of  the  Maker.  Upon 
all  whicxh,  if  they  ferioufly  contemplate,  they  will 
tremble  at  their  own  Notions:  And  fince  it  is  a 
Matter  of  Fad,  and  not  a  meer  Speculation  that 
is  in  queftion,  and  ought  to  be  examined,  whe- 
ther it  be  not  neceffary  to  enquire  into  the  Things 
themfelves,  without  relying  upon  naked  and 
atheiftical  Notions  ;  ^tis  for  this  End  thefe  Con- 
templations are  written.  May  the  Almighty  God, 
who  alone  can  over-rule  our  Minds  and  Thoughts, 
enforce  thefe  and  other  Proofs,  in  which  the 
whole  World  abounds ! 
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Section  I.    The  true  Difference  (between  Atheifts^ 
and  tbofe  that  fear  G  0  D, 

T  is  hardly  credible,  that  there  were 
ever  any  Men,  who  had  not  quite 
loft  their  Underftanding,  fo  toolil!i 
and  unreafonable  as  to  deny  an  E?er- 
;2^/and  Self- exiftent Beings  and  to  main- 
tain that  there  has  been  a  perfed  State  of  Inanity 
or  Nothingnefsy  in  which  there  were  neither  Crea- 
tor or  Creatures,  for  even  the  moft  Famous  among 
the  Ancients,  and  Sfinofa  himfelf  among  the 
Moderns,  tho*  they  may  juftly  be  rank\i  with 
the  Atheiflsy  have  yet  acknowledged  an  E*erml 
Being. 

c  4  The 


viij  The  PREFACE. 

The  great  Difference  therefore  between  Atheifls^ 
and  thofe  who  contefs  and  fear  a  God,  is  not  whe- 
ther there  be  fuch  a  Being,  which  from  all  Eter- 
nity has  fiibfided  by  himfelf  (for  that  is  owned 
by  them  all,  at  leaft  by  all  that  I  have  evxr  heard 
of)  but  whether  this  Eternal  Being  is  a\(o  Wife, 
Powerful,  a,nd  Merciful ;  and  whether  He  has  made 
all  things  according  to  his  own  Pleafure,  for  cer- 
tain Ends  and  Purpofes,  and  does  continually  di- 
red  and  govern  the  fame. 

It  is  true  indeed,  that  thofe  miferable  Wretches 
find  themfelves  obliged,  in  fome  Manner,  to 
confefs  his  Power,  were  it  only  from  their  daily 
obferving,  with  their  own  Eyes,  what  great  Bo- 
dies are  moved  in  the  Heavens  with  an  unfpeak- 
abie  Swiftnefs;  and  perhaps  alfo,  they  might  own 
his  Goodnefs  and  Mercy,  if  we  allow  them  to  ex- 
plain it  in  their  own  Senfe,  and  to  afcribe  the 
Goodnefs  of  this  Being  only  to  the  happy  Qua- 
lities of  Things,  making  ufe  therein  of  their  own 
Underftanding,  by  which  they  think. they  are  able 
to  convert  mofi;  Things  that  occur  to  them  in 
the  World  to  their  own  Advantage,  and  to  ren- 
der them  fubfervient  to  their  own  NecelTities 
and  Pleafures :  But  with,  great  Difficulty  will 
they  allow,  upon  their  Principles,  that  this  Eter- 
nal Being  is  Wtfe,  and  orders  all  Things  accord- 
ing to  bis  own  good  Pleafure  ,•  becaufe  fuch  a 
Conceflion  would  be  entirely  inconfiftent  and  con- 
tradiflory,  as  well  to  a  meer  Chance  as  to  all  the 
unknown  Laws  of  Nature  and  Neceffity,  This  is  alfo 
the  only  Foundation  of  their  continual  Uneafi- 
nefs  and  Terror  ;  fince  if  this  Being  is  Wife, 
and  knows  that  they  endeavour  blafphemoufly  to 
rob  him  of  his  Attributes  and  Perfedions,  they 
may  eafily  conclude  what  will  be  their  Reward 
hereafter. 

That 
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That  this  was  likewife  the  old  Queflion  in  for- 
mer Ages,  may  be  inferred  from  tiie  Writings  of 
Cicero  about  it ;  where  the  Difputations  of  the 
PhilofopherSj  by  him  introdiic'd,  do  not  fo  much 
turn  upon  the  Exiftence  of  a.  God  (meaning  thereby 
fuch  an  Eternal  Being)  as  concerning  the  Nature 
of  the  Gods.  It  may  therefore  feem  ftrange,  per- 
haps, to  thofe  who  from  their  Youth  upwards 
have  been  fo  happy  as  always  to  acknowledge 
and  reverence  God,  for  their  Almighty  Lord, 
Maker,  and  Preferver,  out  of  a  Conviction  of 
his  adorable  Perfedions,  to  hear  that  there  can 
be  found  a  Set  of  Men,  who  owning  an  Eternal 
Being,  or  the  Exiftence  of  a  God,  do  neverthc- 
lefs  confider  him  as  deprived  or  diverted  of  the 
above-mentioned  Attributes  :  And  yet  that  both 
the  former  and  latter  Times  have  fwarmed  with 
fuch  deplorable  Genius's,  is  too  well  known  to  fill 
this  Book  with  the  Relations  of  them.  We  fhall 
therefore  fatisfy  our  felves  with  acquainting  the 
Reader,  that  the  following  Contemplations  are  ex- 
prefly  calculated  to  bring  thefe  unfortunate  Men, 
if  it  be  poflible,  to  better  Thoughts. 

S  E  c  T.  II.  In  order  to  luring  Atheifls  to  Reafony  it  is 
necejfary  to  inquire  itito  the  Caufes  and  Remedies  of 
Atheifm. 

Th  at  we  may  therefore  take  the  true  Me- 
thods to  arrive  at  this  great  End,  it  feems  necef- 
fary  in  the  fir  ft  Place,  ferioufly  to  enquire  what 
are  the  real  Caufes  that  many  fall  into  fuch  de- 
plorable and  irregular  Opinions  concerning  this 
Tremendous  and  Eternal  Being  ;  and  when  we 
have  come  at  the  Knowledge  thereof,  to  find 
proper  Remedies  to  prevent  the  fame. 

But  the  Reader  is  defired  to  take  Notice,  that 
we  do  not  intend  to  treat  of  this  Matter  in  its 
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utmoft  Extent ;  we  (hall  fatisfy  our  felves  only 
to  colled  fuch  of  the  Caufes  of  modern  Atheifnty 
which  we  have  experimentally  obferved  to  pre- 
vail over  the  Minds  of  thefe  Impious  Difpu- 
ters,  and  from  thence  fuggeft  fuch  Means,  as  the 
fame  Experience  has  taught  us  to  apply  with 
gpod  Succefs  againft  this  deplorable  Evil. 

Sect.  III.  The  Fir  ft  Caufe  is  Inordinate  Self- 

Love. 

The  firft  Caufe  therefore,  and  which  moftly 
prevails  in  the  Nature  of  Men,  is  ufually  the 
Pajjion  of  too  extenjtve  and  inordinate  Self-Love. 

From  hence  only  it  is  that  Men  defire  to  gra- 
tify their  Inclinations,,  and  to  be  in  Subjei5lion  to 
no  body  ;  and  if  they  cannot  be  exempted  alto- 
gether from  the  latter,  they  wou'd  have  it  be  no 
other  kind  of  Subjedion  than  what  is  agreeable 
to  their  Carnal  Appetites.  Wherefore,  hearing 
that  there  is  a  G  o  d,  and  that  he  is  Juft  and  Holy, 
and  will  be  obeyed  by  them  in  all  Things,  and 
will  certainly  punifli  thofe  his  Creatures  that  re- 
fufe  to  acknowledge  his  Power,  they  earneftly 
wifli  to  be  entirely  freed  from  it. 

This  induces  them  to  turn  ^  deaf  Ear  to- 
wards all  the  Convidions  of  fuch  a  Being ;  and 
forafmuch  as  their  Confciences,  in  fpight  of  all 
their  Endeavours,  will  not  fuffer  them  to  beeafy, 
they  are  continually  feeking  out  for  Arguments, 
whereby  they  may  perfwade  themfelves  of  the 
contrary  ;  and  fo  flifle  the  dreadful  Remorfes  of 
fuch  their  refitting  Confciences.  For  thefe  Rei- 
fons  did  the  blind  Heathens  afcribe  to  their  Gods, 
Paffions  and  Inclinations  like  thofe  which  they  felt 
in  themfelves ;  pretending  that  thofe  Gods  de- 
lighted in  Dninkennefsy  Fornication^  Adultery^  and 
other  irregular  Afte(^ions, 

To 
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To  look  for  no  farther  Proof  of  what  has  been 
advanced,  let  every  Man  who  has  bccnfo  unhap- 
py as  to  hunt  for  Arguments  to  darken  and  blot 
out  of  his  Mind  the  Knowledge  of  the  Per- 
fe(5tions  of  his  Creatbr,  retire  into  himfelf,  and 
examine,  whether  if  that  which  is  received  by 
Chriftians  for  the  Word  of  God,  and  in  which 
his  N\' ill  is  contained,  fhould  allow  him  to  aban- 
don himfelf  to  all  his  Inclinations  in  this  Life, 
and  fhould  promife  him  the  Enjoyment  of  the 
like  Pleafures  through  all  Eternity,  he  would  not 
endeavour  with  as  much  Zeal  and  Diligence  to 
hnd  out  Reafons  whereby  to  convince  himfelf, 
and  every  Man  befides,  that  there  is  a  Gody  and 
that  the  Bible  is  his  revealed  Word,  as  he  now 
Attempts  to  make  himfelf  and  others  believe  that 
the  fame  is  falfe.  There  is^  however,  an  innate 
Defire  in  every  Man  to  become  happy  :  Does  he 
expeft  to  find  this  in  the  Knowledge  of  a  God  ? 
then  will  he  extend  his  Defires  that  way :  But 
perceiving,  that  by  the  Acknowledgment  of  a 
Supreme  Holy  Being,  he  would  confequently  be 
obliged  to  renounce  his  finful  Pleafures,  he  will 
wi(h  that  there  was  no  fuch  ^hing  as  fuch  a  God  ; 
tho'  he  dares  not  own  the  fame,  lead  he  fhould 
be  found  out  by  others  for  what  he  really  is,  a 
miferable  Atheift. 

I  appeal  for  the  Truth  of  what  I  have  here 
faid  to  thofe  Men  who  have  ever  lived  in  thefe 
fad  Doubts  and  Uncertainties,  and  in  the  mean 
time  followed  their  Paflions  as  far  as  they  could, 
without  incurring  the  Punifhment  of  the  Tem- 
poral Magiftrate,  and  without  Prejudice  of  their 
good  Name  or  Eftate,  but  have  at  laft  attained 
to  a  better  Mind.  It  is  not  ncceifary  to  produce 
Examples  of  thofe  who  after  their  Converfion 
have  openly  avow'd  the  fame^  tho'  I  could  eafily 
do  it. 

Sect.' 
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Sec  t.  IV.    Ibe  Means  to  prevent  this  inordinate 

Self-Love. 

Now  fince  this  whole  Miftake  is  nothing  elfe 
but  a  PaiTion  that  hurries  them  away  without  the 
leaft  Foundation  or  Shadow  of  Reafon,  many  of 
this  kind  of  Atheifls  are  reduced  to  the  right 
Way,  when  God  (who  in  all  thefe  Cafes  muft  be 
acknowledged  to  be  the  firft  Caufe)  fhall  pleafe 
to  fanclify  the  Means  that  are  ufed  thereto  ; 
which,  befidcs  the  Increafe  of  Years,  that  often 
calms  the  impetuous  PalHons  of  Youth,  do  like- 
wife  fometimes  confiil  herein,  to  wit,  that  they 
be  brought  to  a  right  and  feriousConfideration  of 
the  Wfdom,  Power  and  Goodnefs  of  God,  which 
landeniably.  mamfeft  themfelves  in  the  Contempla- 
tion o^^th^  iPor  Id,  and  the  Government  of  all 
Things  in  a  multifarious  Manner,  to  fuch  as  are 
not  refolv^d  to  remain  wilfully  B.ind ;  efpecially, 
if  the  corrupt  "State  of  themfelves,  and  of  all 
Mankind,  and  the  Vanity  of  thofe  Things  up- 
on which  they  bellow  the  Name  of  Pleafure, 
be  fet  before  them  in  ^  proper  Light ;  and  efpe- 
cially that  unhappy  Condition  in  which  all  Men 
would  find  themfelves,  if,  according  to  their  owa 
Opinion,  the  World  were  governM  either  by  meer 
Chance,  or  by  the  Laws  of  blind  Fatality.  Fi- 
nally, how  dreadful  would  it  be  for  them  in  cafe 
their  deplorable  Notions  (for  I  cannot  beftow  a 
better  Term  upon  them,  fince  no  body  can 
prove  them)  (hould  be  entirely  falfe.  By  which 
Confiderations,  a  lower  Value  for  prefent,  'and  a 
greater  Concern  for  future  Things,  would  be  pro- 
duced in  their  Minds  j  which  being  oppofed  to 
their  former  Paffions,  might  contribute  to  extin- 
jjuifii  the  fame,  and  awaken  in  them  fiich  ferious 
Thoughts,  as  fometimes  are  alone  fiifficient  to 
make  them  change  their  Opinions.  Sect* 
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S  E  c  T.  V.  T'he  Second  Caufe  is  inordinate  Ambition, 

The  fecond  Caufe  oiAtheifm  is  another  Paf- 
fion,  confifting  in  an  irregular  Ambition^  which  ari- 
fes  jrom  the  fame  Source  ofSelf-lovey  by  which  fome, 
having  once  abandoned  themjelves  to  the  Defence  offuch 
unfortunate  Sentiments,  fancy  that  they  ought  therefore 
to  pafs  with  other  Men  for  Perfons  wijer,  and  of 
greater  Under  {landings  ;  and  fo  they  beilow  upon 
each  other  the  Appellation  of  Efprits  Forts,  that 
is  to  fay  Strong-Minds,  or  Free-T'hinkers ;  being,  as 
it  were,  defirous  to  fhew  thereby,  that  they 
are  fuch  flout  and  contagious  Men,  as  are  not 
to  be  terrified  with  vain  Fears  and  Bugbears 
(as  they  term  it)  like  the  Vulgar  and  Childifti 
People. 

This  is   one   of  the  higheft  Steps   to  which 
Atheifm  can  attain,  and  indeed  it  cannot  well  climb 
higher;  becaufe,  when  it  is  once  arrived  to  that 
pafs,  it  does  not  only  flight  all  Conviftions,  '  but 
fo  long  as  this  PalTion  and  inordinate  Ambition 
continues,    compels   Men    necefl'arily   to   rejed 
them,   and  confequently  to  remain  altogether  in- 
curable.    For  whereas  the  firft  fort  of  Atheifm^ 
which  is  only  founded   upon  the    Enjoyment  of 
Pleafures,  may  be  filently  oppofcd  and  conquered 
as  foon  as  any  contrary  Arguments  begin  to  make 
an  Impreilion,    this   lafl   has  moreover  this  Ob- 
ftacle   and   Hindrance  in  the   removing  it,  that 
thofe  who  have   once  maintain^    it,   alrho'  they 
(hould  change  their  Mind,    are  afraid  of  lofing 
their  imaginary  Efteem,  and  the  Honour  of  a  Su- 
perior Wifdom  and  Knowledge,    and   of  being 
henceforwards    accounted   by  thofe   that  know 
them,  not  only  Cowardly  and  Unconftant,  but 
likewife  Men  of  miftaken  Judgments  :  It  being 
commonly  the  way  of  thefe  conceited  Strong- 
Minds 
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minds,  or  Free-Thinkei's,  to  fpeak  conteraptuoufly 
of  all  that  fee  their  own  Errors,  and  have  Virtue 
enough  to  forfake  them.  Now  how  powerful  the 
Fear  of  Contempt  is  over  fome  Men  who  have 
a  great  Conceit  of  themfelves,  we  are  taught  by 
daily  Experience  in  many  Cafes;  inforauch,  that 
this  unhappy  Sort  of  Creatures  have  been  often 
obferved  to  break  forth  into  dreadful  Blafphemies, 
only  to  give  a  Proof  of  their  greater  Knowledge 
and  Penetration,  and  to  avoid  the  fufpicion  of 
fpeaking  againfl:  their  Confciences,  and  of  diifem- 
bling  their  juft  Fears. 

Sec T.  VI.  The  Remedy  againfl  this  Evil. 

I  H  AV  E  feldom  feen  any  Humane  Means 
made  ufe  of  with  Effeft  againfl  thofe  who  will 
not  be  convinced ;  iince  this  kind  of  Atheifm  is 
attended,  for  the  moft  part,  with  great  Igno- 
rance ;  and  that  thofe  miferable  Wretches  who 
are  tainted  with  it,  can  be  feldom  brought  to 
liften  carefully  to  the  Arguments  objeded  againft 
them ;  being  acuftomed  to  anfwer  the  beft  and 
ftrongeft  Proofs  with  Contempt  and  a  fcornful 
Smile,  not  judging  them  worthy  of  a  better  Re- 
turn from  their  fuperior  Underftandings.  Yea, 
whatever  may  be  the  Occafion  of  fuch  an  ex- 
ceffive  Hardncfs  and  StifFnefs  of  Heart,  it  is  vi- 
fible  that  they  lie  under  a  dreadful  Judgment  of 
that  God  whom  they  have  fo  unrighteoufly  blaf- 
phemed  ,*  and  fo  far  as  one  may  guefs  from  Cir- 
cumftances,  do  often  continue  fo  to  the  End,  un- 
lefs  the  fame  merciful  God  be  pleafed  to  take 
Pity  on  them,  and  make  them  unconceivable  Mi- 
racles of  his  Grace. 

Among  fuch  I  knew  one,  who  having  been 
advifed  by  a  Friend  (for  he  was  deaf  to  all 
other  kind  of  Proofs)  ferioufly  to  consider  him- 

felf. 
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felf,  his  Soul,  and  Body,  and  all  that  happened 
in  the  World  round  about  him,  began  to  per- 
ceive that  it  was  hardly  to  be  believed,  that  he 
himfelf,  and  all  befides  him,  could  be  made  and 
governM  by  any  thing  but  a  Being  endowed  with 
great  VVifdom :  So  that  a  little  while  before  he 
died,  he  heartily  thanked  his  Friend  for  the 
Counfel  he  had  given  him,  and  deteiling  his  for- 
mer wicked  Thoughts  with  a  Flood  of  Tears, 
he  continued  to  his  Death  to  beg  Forgivenefs  of 
that  God,  whom  all  his  Life-time  he  had  refu- 
fed  to  acknowledge^  praifing,  with  his  laft  Breath, 
the  unexprefTible  great  Mercy  of  his  Divine  Ma- 
jefty,  who  had  vouchsafed  to  look  upon  fuch  an 
abominable  Creature  (that  had  deferved  nothing 
but  his  Wrath  and  Vengeance)  with  the  Eyes  of 
Mercy.  I  have  known  others  of  this  kind,  fome 
of  whom  have  in  a  hardened  Manner  drowned 
themfelves  i  others,  that  have  taken  Poifoh,  and 
the  reft  ended  their  Lives  in  the  utmoft  Defpair 
upon  their  Sick-Beds. 

Sect.  VIL  Concerning  the  Death  of  Spinofa. 

Upon  this  Occafion  of  mentioning  the  mife- 
rable  Deaths  of  feveral  Atheifts,  I  cannot  forbear 
to  take  Notice  of  what  has  been  related,  and 
with  great  Truth,  as  far  as  I  could  difcover, 
touching  that  of  Spimfa,  that  he  ended  his  Life 
in  Solitude  and  great  Tranquility,  without  mani- 
fefting  any  external  Signs  of  Uneafinefs.  This  I 
know  feemM  ftrange  to  fomeWeak  but  Pious 
Men,  who  had  either  feen  or  heard  of  very 
different  and  moft  dreadful  Judgments  of  God 
againft  fome  that  had  thus  denied  him  •  and 
the  Followers  of  this  fame  Spinofci^  took 
an  occafion  from  thence  to  think,  that  the 
Opinions  of  iheir  Maftet  w^re  pot  fo  unjuftifi- 

able^ 
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able.  But  for  the  Satisfadioii  of  the  former, 
they  ought  to  be  told,  that  God  working  with 
Freedom,  does  not  always  punifti  Sins  fo  v.fibly 
in  this  Life  ;  and  as  for  the  latter,  if  they  have 
been  converfant  in  the  Writings  of  that  Atheifly 
they  may  obferve  from  thence,  that  Sfinofa  is  not 
fo  much  to  be  looked  upon  for  a  learned  Difpu- 
tant  as  for  fuch  a  fort  "of  anAthe/fi^  who  with 
or  without  Convidtion,  was  refolved  fimply  to 
adhere  to  his  wicked  Opinions  ;  becaufe,  as  he 
thought,  they  would  make  him  pals  his  Life  more 
agreeably. 

I  would  not  have  it  thought  that  I  fay  this  of 
him  out  of  Prejudice,  but  refer  to  his  own  Words, 
in  his  34th  Letter  to  the    Heer  van  Blyeyibergh  ; 
where  he  fays,  firft,  that  he  does  not  underftand 
the  Holy  Scriptures,  and  entirely  acquiefcesin  the 
Suggeftions  of  his  own  Underftanding  ;  and  then 
(inftead  of  proving  the  Certainty  thereof,  which 
would  have  become  a  true  Philofopher  to  have 
done  upon  fuch  an  occafion)  he  proceeds  thus,  in 
a  very  unworthy  Manner,  to  fpeak  to  fome  Body 
that  is  feeking  after  Truth  :  And  altho'  what  I  have 
already  advanced  concerning  the  naturalUnderftanding^ 
Jhould  appear  to  be  falfe  ;  yet  I  am  happy ^  whilfl  I  en- 
joy my  Opinion,    and  pafs  my  Life  eafily,    merrily^  and 
fleafantly,  without  Tears  and  Sighs,  ike.     Now  let 
wife  Men  judge,   whether   thefe  Words  {hew  a 
Philofopher  feeking  after  Truth,    or  an  obftinatc 
Atheifl  that  will  not  be  convinced,  leaft  it  (hould 
fpoil  his  Mirth.    It  cannot  therefore   be  denied, 
that  God  may  fuffer  a  ftubborn   Blafphemer  to 
fall  away  fo  far,  that  by  perfifting  a  long  time  in 
his  Errors,  he  beconies  at  laft  entirely  blind,  and 
fo  remains,  till  the   impending  Wrath  of  God 
Ihall  open  his  Eyes. 

It  is,   moreover,  very  certain,  that  to  the  end 
he  might  not  be  difturbed  (I  mean  Spinofa)  he 

would 
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x^ouid  ndt  admit  of  any  Difcourfej  wnilft  he  lajr 
Upon  his  Sick  and  Death-bed,  with  any  Body 
about  the  State  of  Men  after  this  Life,  and  the 
Certainty  or  Uncertainty  of  his  own  Opinions  ; 
which  aho  does  not  look  like  the  real  Con  virions 
bf  a  true  Philofopher :  For  tho'  his  Judgnjent 
might  be  fo  weakened  by  the  Violence  of  his 
SicknefSj  that  he  could  not  well  weigh  nor  an- 
fwer  the  Reafons  and  Objedions  that,  were- 
brought  againil  him  to  his  own  Satisfadioni  it 
Was  neverthele fs  true,  upon  hisPrincipleSj  that  he 
would  not  therefore  be  the  more  unhappy  after 
his  JDeath ;  but  only  that  he  could  not  haye  flat- 
tered and  delighted  himfelf  with  the  Honour 
of  paffing  for  a  a  greater  Freethinker  than  other 
Men. 

Laftly^  I  may  here  add^  that  bi)e  of  his  mO& 
particular  Friends  and  Difciples  (well  known  to 
me  in  my  Youth)  whp  al\^ays  adhered  to  his 
Opinions^  and  hiaint^iin'd  them,  when  he  durfk^ 
With  great  Acutenefs,  being  a  Man  of  very 
good  PartS)  lying  upon  his  Sick-bed,  and  remain- 
ing thcr^  in  a  long  Silence  and  Indolence,  in  Imi- 
tation of  his  Mafter,  did  at  laft  burlt  out  in 
thefc  dreadful  Expreffions  ;  That'he  now  believed  aU 
ihat  he  had  formerly  denied^  hut  that  it  was  too  late 
for  him  to  hope  for  Mercy,  This  was  related  to> 
me,  concerning  the  dreadful  End  of  this  Maii> 
with  all  its  Gircumftances,  by  a  certain  learned 
Gentleman,  who  knew  that  I  having  been  ac- 
(^uainted  a  great  many  Years  with  the  Opinions 
of  that  unfortunate  Creature,  atid  hearing  of  his 
Deaths  fhould  be  defirous  to  be  informed  of  the 
Cireumftances  thereof. 

Now  whether  the  Followers  of  Spinofa,^  after 

having  well  confider'd  all  that  has  been  faid  c6n- 

cernitig  the  laft  End  of  their  Mafter,  have  an^ 

Grounds  for  their  Indolence  and  Indifferency,  I 

Vo  L.  I.  d  leave 
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leave  it  to  tliemfelves  to  confider ;  provided  they 
will  do  it  without  Paffion  and  Partiality. 

Sect.  VIII.     The  third  Caufe  is  Ignorance. 

A  Third  Gaufe  of  thefe  deplorable  Opinions 
feems  to  be,  in  fome  Men,  sl  downright  Ignorance. 
Accordingly  I  have  met  with  fome,  who  having 
never  exercifed  their  Underftandings  in  examin- 
ing Matters,  have  blindly  followed  their  Incli- 
nations in  all  things,  fo  far  as  their  Opportuni- 
ties, which  were  few  enough,  would  give  them 
leave ;  and  who  being  asked,  what  they  thought 
of  the  IVorldy  and  of  its  Beginning  ?  openly  de- 
nied that  a  God  had  made  it. 

I  knew  one  of  this  fort,  who,  after  having 
abandoned  himfelf  to  Drunkenncfs  for  many 
Years,  and  pafl'ed  his  ignorant  and  brutifh  Life 
in  thefe  deftrudive  Notions,  died  in  the  fame ; 
at  leafl  it  appeared  fo  to  them  that  attended  him 
during  his'laft  Illnefs,  and  that  related  it  to  me. 

I  met  alfo  with  another,  that  might  juifliy  be 
ranked  among  the  Number  of  thefe  ignorant  Per- 
fons,  who,  tho'  he  was  outwardly  a  regular  and 
fober  Perfon,  yet  when  he  was  in  the  Company 
of  thofe  that  were  not  very  averfe  to  hi^  Opi- 
nions, did  not  fcruple  to  fpeak  out  plainly,  and 
to  affirm,  that  every  thing  was  from  Nature  (this 
was  his  ExprefTion;)  fo  oi  it  is:  And  when  he  was 
prefled  more  clofely  to  explain  himfelf,  alledged 
no  other  Reafon,  than  that  it  appeared  fo  to  him, 
and  that  he  could  not  conceive  it  otherwife;  af- 
fedling,  at  the  fame  time,  under  this  Darknefs 
and  Ignorance,  a  certain  Haughtinefs,  as  if  his 
Underftanding  was  much  fuperior  to  that  of 
Odiers.-  -    ."-  '-^  ''''''^^' 

Sect. 
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Sect.  IX.     Means  to  prevent  tils'  Evil, 

Now,  for  the  Converfion  of  this  Sort  of 
Atheifis,  fince  the  beft  Metaphyseal  Arguments 
make  no  Impreflion  on  them,  forafmuch  as  they 
do  not  conceive  them,  nor  will  gi\c  themfelves 
the  Trouble  to  ftudy  them,  nothing  leems  to  me 
more  ufeful  than  to  (et  before  them  fuch  Proofs  as 
are  only  founded  in  thofe  common  Experiments^ 
obvious  to  every  Manx's  Sight ;  and  I  know  that 
one  of  this  laft  Sort,  who  could  not  eaiily  be  in- 
duced to  difcover  any  Weaknefs  or  Doubts  in  hi$ 
Opinions,  was  thereby  obliged  to  acknowledge^ 
that  fuch  Proofs  made  him  a  little  uneaiie. 

Sect.  X.     I'he  fourth  Caufe  is  too  great  a  ConceiP 
oj  one's  own  iVifdom, 

,  The  Fourth  Caufe  of  Atheifm^  as  far  as.  my 
Obfervations  and  Experience  reach,  proceeds 
from  a  too  great  Conceit  of  our  own  Wifdom,  ''and 
from  an  implicit  admitting  that  to  be  Truth  which  w& 
are  wont  to  deduce  from  our  own  Ideas  or  Notions^ 
And  fome  Men  a^re  apt  to  advance  fuch  their 
Notions  with  great  Arrogancy,  as  well  concern- 
ing the  Divine  Attributes  and  Properties,  as 
about  the  fmallefl:  Appearances  in  the  Creatures ; 
In  (hort,  they  except  nothing,  and  pretend  to  re- 
duce every  thing  to  an  infallible  Rule  of  Poffibi-* 
lity  and  ImpolTibility,  Truth  and  Falfhood^  Good 
and  Evil 

'  This  is  the  moft  dangerous  Kind  of  all :  Firft^ 
6ecaufe  they  deny  every  thing  that  they  do  not 
conceive ;  and  therefore  all  Divine  Revelatiott 
(which  is  above  their  Underftanding)  is  not  only 
rejeded  by  them,  but  ridiculed  alfo.  Secondly,  Be- 
caufe  they  have  the  greateft  Opportunity  to  fupporc 

d  2  theit 
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their  Errors  with  fpecious  and  plaufible  Argu- 
ments, and  to  evade  the  Force  ot  thofe  Obje- 
dions  that  are  brought  againft  them,  which  they 
ifnmediately  make  ufe  of  as  foon  as  their  Adver- 
fary  commits  the  lead  Overfight  or  Blunder. 
Thirdly,  Becaufe  many  of  them,  in  their  Conver- 
fation,  do  aflbme  an  External  Appearance  of  Mo- 
rality, and  other  Social  Virtues,  whereby  they 
fometimes  acquire  a  certain  Efteem  with  the  Ig- 
norant, which  may  be  of  dangerous  Confequence  ; 
the  rather,  becaufe  divers  of  them  having  learned 
the  Elements  o( Euclid,  Algebra,  and  other  fpecu- 
lative  Parts  of  the  Mathematicks,  pafs  amongft  the 
Unknowing  for  great  Mathematicians  i  which  Title 
does  really  no  more  belong  to  them,  than  that  of 
a  great  Philofopher  to  one  that  underftands  no- 
thing but  a  little  Zog/t^j  fince  People  may  be  very 
well  experienced  in  thefe  Ideal  or  Notional  Sci- 
ences, and  yet  be  Mailers  of  very  little,  or  no 
Knowledge  at  all,  in  Things  that  adually  exift 
and  come  to  pafs. 

feut  we  muft  not  from  hence  conclude,  that 
fuch  noble  Studies  do  of  themfelves  lead  thofe 
miferable  Men  into  fuch  erroneous  Opinions ;  for 
thefe  in  many  Cafes,  open  the  Way  to  theDiJcovery 
of  the  Wifdom  of  God  in  the  tVorks  of  the  Creation^ 
to  which  we  could  not  otherwife  attain:  On  the 
contrary,  they  are  exceeding  ufeful,  unlefs  when 
mifapply'd  by  thefe  half-learned  Men,  who  being 
pufled  up  with  a  little  Knowledge,  fancy  they 
know  every  Thing,  and  defpife  all  thofe  who  do 
not  jiift  underftand  as  much  as  the.y  themfelves, 
about  Lines  and  Qitantities,  tho'  they  be  much 
wifer,  and  more  judicious  in  other  Kinds  of 
Learning. 

S  EOT. 
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Sect.  XI.     Spinofa  hiefiy  confited. 

Th  u  s  we  find  at  prefent,  that  in  order  to  make 
even  Atheiflkal  Writings  to  pafsforuncontroverted 
Truths,  the  Authors  thereof  have  endeavour'd 
to  give  them  the  Form  of  Mathematical  Demon- 
ftrations.  A  remarkable  Inftance  of  which  may 
be  feen  in  the  Book  of  Spinofa ^  which  has  for  that 
Reafon  gained  fo  much  Credit  with  many.of  thcfe 
unhappy  Perfons  ^  becaufe  thofe  who  do  not 
rightly  underftand  the  Mathematkhy  j^'dge  from 
the  External  Appearances,  that  what  is  laid  down 
therein  is  deduced  from  jufl  Mathematical  Prin- 
ciples. 

Perhaps  we  may  hereafter  find  an  Opportunity 
more  fully  to  Ihew  the  Miftakes  that  are  there 
advanced  under  the  Name  oi  Demonftrationsy  when 
we  (hall  compare  'em  with  fuch  as  are  truly  Ma- 
thematical. , 

To  fay  a  Word  or  two  thereof  en  pajfam  : 

I. There  are  two  Kinds  of  ObjediSj about  which 
the  Mathematicians  do  treat  or  employ  thcmfelves, 
if/x.  Ideas  fimply  confidercd  as  fuch,  and  Ideas  of 
Things  really  exifting  ;  that  is,  to  fpcuk  more 
clearly,  Miithematicians  difcourfe  either  only  about 
?heir  Ideas,  or  elfe  about  Things  that  are  really 
exifting  out  of  their  Ideas. 

2.  The  firft  Manner  is  fccn  in  the  Speculative 
Geometry y  fuch  as  the  Elements  of  Euclid^  Algebra^ 
&c.  where  they  conceive  a  Point  as  lomething 
that  has  no  Parts,  a  Line  without  Breadth,  &c. 
So  likewife  they  here  confider  Magnitudes,  which 
have  more  than  three  Di  men  (ions,  &c^  which 
every  Body  knows  are  only  certain  Ways  of  our 
Conceptions,  having  no  real  Exiftenge  out  of 
them. 

d3  3.  The 
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3.  The  fecond  Kind  of  Objed  occurs  in  j^flro^ 
nomy,  Ofticks,  &c.  where  things  are  confidered, 
which,  belides  our  Ideas  of  them,  have  a  real 
Exiftence  in  thcmfelves. 

4.  The  Foundation  of  the  Firft,  htCidts  Axioms^ 
^re  Definitions^  in  which  they  defcribe  their  Ideas, 
without  troubling  themfelves  whether  there  is 
^ny  thing  really  exifting  that  agrees  therewith  : 
Inllances  of  which  we  have  juft  now  given.  Ac- 
cordingly it  is  with  them  a  Ttuth,  that  the  three 
Angles  of  a  Triangle  are  equal  to  two  Right  ones^  and 
wou'd  ftill  be  fo  altho'  every  thing  in  the  World 
were  circular,  and  that  there  were  not  really  fuch 
a  Thing  as  a  Triangle. 

5.  The  other  way  is  founded  upon  Experi- 
ments and  Difcoveries,  which  either  they  them- 
felves, or  other  credible  Perfons  make  of  Things 
which  are  out  of  their  Ideas,  and  fomething  more 
than  meer  Conceptions.  Thus  a  good  Aflronomer 
lays  down  for  the  Foundation  of  his  Science,  that 
which  he,  or  thofe  whom  he  can  believe,  have 
experimentally  difcover*d,  namely,  that  there  is 
Really  fuch  a  Thing  as  a  Globe  of  the  Earthy  a,  Sun, 
a  vifible  /l^oow,  five  Planets,  fome  of  which  have 
their  Satellites,  or  Bodies  circulating  about  them, 
^nd  a  great  Number  of  fix'd  Stars ,  but  does  by 
no  means  extend  his  Imagination  or  Fancy  to  the 
Suppofition  of  other  Worlds,  and  other  forts  of 
Bodies  ;  as  for  Inflance,  that  there  are  ten  Suns, 
a  hundred  Moons,  a  thoufand  Planets,  and  a  very 
few  fixed  Stars,-  of  which  imaginary  Worlds  he 
might  neverthelefs  bring  a  great  many  Proofs, 
which  according  to  the  firft  Way  of  arguing,  we 
may  allow  to  be  Mathematical  enough,  but  when 
adapted  to  the  Things  themfelves,  would  appear 
to  be  entirely  falfe. 

6.  Now  thofe  that  hav^  read  and  underdood 
Spinofay  are  fenfible  that  he  only  lays  down  his 
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own  Ideas  and  Notions  for  the  Foundation  of 
every  thing,  which  therefore  needs  not  to  be 
farther  proved  here :  From  whence  it  may  appear 
to  every  one,  that  he  applies  this  manner  of  dif- 
covering  Truths  prepofteroufly  to  Things  really 
exifting,  of  which  true  Mathematicians  never  make 
ufe,  but  only  about  their  own  Ideas  :  wherefore 
the  whole  Series  of  fo  many  Hypothefes  and 
pretended  Demonftrations  in  Spinofas  Book  (tho* 
he  (hould  argue  rightly  upon  thofe  Principles  of 
which,  however,  the  contrary  may  be  proved  in 
many  Cafes)  do  reprefent  nothing  elfe  to  us  thaii 
only  the  Properties  of  thofe  Imaginations  or  Con- 
ceptions which  that  unhappy  Author  had  formed 
in  himfelf  j  nor  can  any  Man  thereby  conclude 
any  thing  more  from  the  Things  themfelves  than 
an  Aftronomer  can  do,  who  advances  his  own 
Fancies  for  the  true  Strudure  of  the  Heavens. 

7.  So  that  from  this  Miftake  alone  the  Weak- 
nefs  of  all  Spimfa's  Arguments  appear  at  one  View, 
and  how  little  his  Way  of  Demonftrating  agrees 

with  that  of  true  Mathematicians. 

"^•ilw 

Sect.  XII.  Tloe  Remedies  again  ft  this  Fourth  Caufe. 

But  to  return  from  this  Digreffion.  Since  the{e 
unhappy  Philofophers  afcribe  fo  much  to  their 
own  Undt^rflanding,'  and  do  exert  their  whole 
Strength  to  oppofe  the  Weight  of  all  Metaphyfical 
Arguments,  tho'  they  are  fup ported  by  ftrong 
Reafons  ;  the  only  Way  that  I  have  ever;  feeri  ufed 
with  Succefs  to  overthrow  their  proud  Fancies, 
that  they  can  conceive:  kv^ry  z\iix\^;  and  to  (hew 
them  the  Narrownefs  of  their  Underftandingi 
(which  is  particularly  neceflary  to  their  Conver- 
fion)  is  this  :  Let  them  be  brought  into  a  Chymical 
Laboratory^  or  other  Places  where  People  are  wont 
to  make  Phyfical  Experimertts,  *fuch  as-  are.nqt 

d  4  com- 
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commonly  known  to  every  Body,  and  let  them  be 
asked  what  will  be  the  Relqlc  of  fuch,  or  fuch 
an  Operation,  purfuant  to  their  own  Notions  and 
Conceptions?  Ip  which,  if  they  miftake,  and 
Things  appear  quite  contrary  to  what  they  ex- 
pected, they  can  have  no  Subterfuge  or  Evafipn^ 
but  will  be  compelled  to  acknowledge,  that  their 
ynderftandings  have  been  very  little  cojiverfant 
upon  Objects  reaHy  exifting :  And  in  cafe  they 
themfelyes  are  verfed  in  natural  Experiinents,  let; 
^heq:^  b?  defired  to  cpnten^plate,  without  Preju- 
{iice,  the  Manner  how  every  thing  they  fee  comes 
to  pafs,  and  to  think  whether  the  Power  ^nd  Wif- 
dom  of  the  Great  Creator  and  Ruler  of  all  Things^! 
does  not  appear  as  incont^ftably  in  them,  as  the 
Judgment  and  Skill  of  any  Artificer  in  the  j^^- 
^hines  that  he  has  invented. 

Sect.  XIII.  'The  fit fi  Step  te-Atheifin  are  Prejudices , 

Besides  the  above-mentfon'd  four  Caufes, 
there  do  occur  to  me  other  Steps  or  Inducements 
to  Atheifm ;  which  tho'  they  cannot  properly  be 
^fteem'd  P^«/fj,  a$  tjie  fojmer,  yet  they  are  ufed 
by  many  as  Steps  towards  it  ,•  ^nd  tho'  they  do 
not  always  bring  Men  to  deny,  yet  they  dq  at 
leaft  tempt  them  to  doubt  of  the  higheft  Truths. 

The  firft  Sort  of  thefe  are  our  Prejudices^  fome 
of  which  wc  bring  into  the  World  along  with  us, 
as  others  proceed  from  the  Slavifhnefs  of  our  Ex-' 
ternal  Senfes.  Thus  Men  fancy,  for  Inftance, 
that  the  Sun  is  no  bigger  than  a  Trencher,  ot 
little  Di(h,  and  that  its  Diftance  from  us  is  very, 
fmall :  In  the  fame  Manner  the  PJanets  appear  to. 
us  as  little  contemptible.  Things.  This  being 
deeply  imprefled  in  our  Minds,  tempts  us  to  Ipok 
lipon  the  Greatnefs  of  Gon  with  very  fmalJ  Re- 
fpeftor  Reverence  i  fincefro^^  fuch  Appearances 
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we  judge  there  was  very  little  Power  neceflfary  to 
form  and  govern  them  :  Whereas,  if  we  did 
(as  we  plight  to  ao)  confider  the  World  in  its; 
immenfurable  Expanfion^  the  Sun  as  a  Globe  of 
Fire,  of  a  moft  amazing  Bignefs,  and  the  Planets 
iis  fp  many  thoufand  rimes  bigger  tnan  this 
whole  Earth,  they  wouid  excite  in  us  quite 
other  Sorts  of  Conceptions,  and  make  us  ftand 
^baihed  at  the  great  Power  of  our  adorable  Crea- 
tor and  Ruler. 

Another  Prejudice,  which  hinders  us  from  ob^ 
ferving  the  Wifdom  of  Goo  m  the  Diredion  ot  the 
vifible  World,  is,  that  when  we  cannot  fee  either 
Bodies  or  Motions^  we  are  prefently  apt  to  fancy 
that  there  is  nothing  either  of  Body  or  Motion 
but  what  we  can  fee  with  our  own  Eyes ;  for 
believing  that  that  which  is  in  Reft  will  always 
remain  fo,  and  that  nothiagelfeis  requiiite  tocon-r 
tinue  it,  it  feems  to  us  as  if  neither  Power  nor 
Direftion  were  neceffary  thereto;  and  that  Fancy 
infenfibly  leads  us  either  to  deny  altogether,  ox 
at  leaft  hardly  to  acknowledge  any  Divine  Provi- 
dence in  thofe  Things  and  Places.  Thus  do  many 
imagine,  that  in  a  Chamber,  for  Inftance,  which 
is  full  of  Light  and  Air,  all  Things  are  ftill  and 
quiet,  and  confequently  that  there  is  no  Want  in 
that  Place  of  any  Power  and  Wifdom  to  preferve 
us  from  Accidents:  But  if  one  were  to  reprefent 
to  fuch  Men  the  incredible  Strength  of  the  Air  fur- 
rounding  them,  and  that  without  the  Intervention 
of  a  Wife  and  Powerful  Being,  which  continually 
reftrains  its  refiftlefs  Violence  by  a  Counterpoife 
and  Ballanceof  Force,  thev  would  be  cruflied  to 
Pieces  in  an  irilant:  And  fo  if  they  were  made  to 
(TOnceive  the  terrible  Motions  of  Light,  which 
unlefsit  were  gQvern'd  by  certain  Laws,  by  which 
its  Rays  are  fepatated  and  Tcatter'd,  would,  ii 
^he  Space  of  a  few  Minutes,  put  this  whole  Globe 

of 
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of  the  Earth  in  a  devouring  Conflagration;  who 
could  doubt,  if  he  had  the  leafl  Spark  of  Reafon 
in  him,  that  he  has  not  from  hence  the  jufteft 
Gaufe  imaginable  to  praife  and  extol  the  Great- 
nefsy  Power  and  fVjfdom  of  a  God,  who  only  pre- 
ferves  us  from  all  thofe  Dangers,  and  hinders  us 
from  periftiing  in  fomiferable  a  Manner  ! 

S'ECT.  XI V.      The  Me  am  to  cure  Men  of  thefe 

Prejudices. 

No  w  in  order  to  be  cured  of  thcCt  Prejudices, 
we  are  taught  by  what  has  been  already  faid,  that 
it  is  neceflary  to  enquire  experimentally  into  the 
true  State  and  Nature  of  Things,  and  afterwards 
to  form  a  right  Notion  of  them  from  thofe  Proofs 
which  are  drawn  from  undeniable  Experiments, 
and  frequently  to  meditate  upon  the  fame  ;  this 
will  make  us,  as  it  were >  feel  with  our  Hands 
the  Power  of  the  great  Ruler  of  all  Things,  if 
we  do  but  carefully  attend  thereto. 

Sect.  XV.     The  feeoiid  Step,  the  ahfurd  or  tjjforig 
Manner  of  defcribing  Nature. 

The  fecond  Inducement  or  Inlet  to  Atheifm 
(x\\o*  upon  many  Occafions  it  is  in  itfelf  ufeful 
and  neceflary,  but  by  an  imprudent  Application 
ferves  to  corrupt  Mens  Underftandings)  is  an  ah- 
furd andjalfe  Manner  of  Philofophijing^  or  rather  of 
InflruEling  any  one  in  the  Knoiakdge  of  Nature ;  un- 
der which  Head  I  refer,  in  the  firft  Place,  to  fuch 
fort  of  Books  as  perhaps  are  not  written  with  an 
evil  Defign,  but  which,  however,  if  you  will 
believe  the  Authors  themfelves,  pretend  to  give 
a  true  Notion  of  the  whole  Frame  and  Conftru- 
dion  of  the  World,  and  of  all  its  ^lafible  and 
invilible  Parts  without  Exception  ,•    defcribing*^ 

after 
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after  their  Manner,  with  as  much  Affurance  as 
if  they  had  been  prefent,  and  were  God  A  l- 
mighty's  Cabinet  Council,  how  he  made  the 
World,  how  he  put  all  Things  together,  and  how 
he  has  produced  and  continued  the  Motion  there- 
of; and  (which  I  have  often  been  furprized  to 
hear  from  the  Mouths  of  fuch  as  were  otherwife 
Men  of  good  Senfe )  even  how  every  thing  be- 
tween the  Circumference  of  the  ftarry  Heavens, 
and  the  Centre  thereof,  were  made  in  the  Begin- 
ning of  the  World. 

Now,  if  fo  be  that  any  Man  ihould  fall  into 
fuch  an  unhappy  Opinion,  as  to  receive  for  Truth 
all  that  he  finds  written  in  fuch  Books,  how  caa 
he  do  otherwife  than  believe,  that  there  was  no 
more  Wifdom  requifite  to  bring  this  glorious 
Frame  of  the  Woild  into  fuch  a  beautiful  Order 
as  we  fee  it,  and  to  continue  it  in  the  fame,  than 
what  the  Authors  of  fuch  Books  were  Mafters  of? 
And  how  far  this  m^y  in  time  miflead  a  great 
many  young  and  unexperienced  Perfons,  and  di- 
vert them  from  that  Wonder  and  Reverence 
which  is  due  to  the  endlefs  Wifdom  of  G  o  d,  it 
is  eafie  to  imagine,  and  fome  have  found  by  fatal 
Experience. 

Sect.  XVI.    Ihe  Inconveniencies  of  Deducing  e'very 
Thing  from  an  Hypothefis. 

To  this  wrong  Way  of  Thinking  may  be  afcri- 
bed  the  Manner  oj  Deducing  all  the  Phoenomena  of  Na  • 
ture  from  a  certain  Hypothejis,  Kow  it  will  be  very 
eafie  to  fhew,  how  many  Occafionsof  falling  into 
irreverent  Thoughts  of  God^s  All-ruling  Provi- 
dence this  imaginary  manner  of  Philofophifing  fur- 
nifhes  Men  with  ;  fince  fome  Undcrflandings  ob- 
ferving  that  it  cofls  them  more  Pains  to  compre- 
hend any  notable  Mathematical  Propcfition, 'or  to 

fo-ve 
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{olvcan  Algelfi-akal  Qtieftioii,  than  to  reprcfcnt  to 
themfclves  the  Caufes  and  Operations  of  all  that 
belongs  to  the  vifible  World,  upon  the  Foot  of  fuch 
an  Hypothefis ;  the  great  Work  of  the  whole  Crea- 
tion appears  to  them  more  eafily  to  be  conceived 
than  fome  of  the  Inventions  of  the  Mathematicians^ 
From  whence  therefore  a  tacit  Confcquence  is  de- 
duced by  little  and  little,  that  towards  the  Con- 
ftrudion  and  Government  of  the  Heavens  and  the 
Earth,  lefs  Wifdom  is  required  than  what  many 
Perfons,  whom  they  look  upon  xo  be  great  Mathe- 
tnaticiansy  are  really  pofl'efl'ed  of ;  and  this  does 
proportionably  diminifh  the  Reverence  which 
they  ought  to  have  for  the  Wifdom  of  their  Great 
Creator ;  the  Lofs  of  which  i%  oftentimes  on^ 
Stone  of  Offence^  upon  which  fome  of  my  Ac- 
quaintance have  firft  ftumbled,  and  aftei:wards 
fallen. 

Thofe  who  have  been  intangled  in  fuch  a  La- 
byrinth, are  wont  zealoufly  to  engage  themfelves 
yet  farther  therein,  and,  againU:  all  the  Convidionv 
of  contrary  Experiments,  to  fupport  their  Hypo- 
thefes  with  all  their  Might ;  perfwading  them- 
felves with  a  fecret   Pleafure,  that   without  be- 
ftowing  any  Trouble  or  Charges  upon  Tri^.ls,^  their 
own   Hypothefes  will  ferve  them  for  a  true  Key 
to  open  the  mod:  hidden  Secrets  of  Nature :  And 
to  the  end  that  they  may  not  be  brought  into  any 
Doubtings  concerning   the  fame,   from  this  Ob- 
fervation,  that  there  may  be  more  than  one  Hypo- 
thefis, from  which  the  fame  Efteds  are  deduciblc 
(as  is  known  in  Afironomy  and  other  Cafes)  many 
of  'em  are  accuftomed  to  lay  down  this  Maxim, 
T'hat  an  Hypothecs  may  be  fafely  maintained  to  be  the 
mofl  true:,  becauje  is  is  the  mo  ft  ftmple :    Which  Argu- 
ment is  of  much  the  fame  Force,  as  if  any  one 
feeing  a  Watch  going  in  a  Chamber,  pretends  to 
have  rightly  proved^  that  the  fame  is  moved  by  a 

fVeight^ 


T/j^  P  R  E  F  A  C  E.  xxlx 

IVeighty  and  not  by  a  Springy  bccaufe  the  for- 
mer of  thefe  appears  to  be  the  moft  plain  and 
limple. 

Finally,  this  Hypothetical  Philofophy  is  fo 
much  the  more  prejudicial,  that  it  necefl'arily 
obliges  Men  to  fancy  that  they  have  attained  to 
a  fundamental  Knowledge  of  even  the  moft  prin- 
cipal Things  that  occur  in  Nature  i  fince  every 
one  muft  exped  to  be  look'd  upon  as  a  compleat 
Fool,  in  cafe  he  prefumed  to  find  out  an  Hypo- 
thefis  which  was  proper  to  account  for  Phoeno- 
mena  wholly  unknown  to  him ;  forafmuch  as 
any  Alteration  in  the  Phocnomena  muft  like  wife  ne- 
cefl'arily  produce  Alterations  in  the  Hypothejts ;  and 
this  cannot  be  done  without  occafioning  too  mean 
an  Opinion  of  the  Works  of  our  Great  Creator^ 
and  even  of  the  Creator  himfelf. 

To  difentangle  themfelves  out  of  fuch  a  La- 
byrinth, more  Pains  are  requifite  than  a  Man 
who  has  never  tried  it  can  perhaps  imagine ; 
efpecially,  if  fuch  Perfons  be  pretty  far  embarked 
in  thefe  Studies,  Every  one  who  has  had  the 
Trial  of  it,  knows  how  mortifying  it  is  to  give 
up  an  Hypothcfis  which  he  has  believed  and  main- 
tained for  many  Years  to  be  true,  upon  which  he 
has  pored  and  meditated  fo  many  Nights,  with 
which  he  has  blotted  fo  much  Paper,  and  for  the 
fake«-of  it,  ran  thro'  fo  many  Books  i  and,  laftly, 
by  the  help  of  which,  he  fancies  to  himfelf,  that 
he  is  arrived  to  the  Top  of  all  Wifdom,  or  at 
leaft,  that  he  fliall  foon  reach  it.  He  that  has  a 
mind  to  fee  an  Inftance  thereof,  let  him  perufe 
the  Preface  to  the  Anatomy  of  the  Brainy  by  the 
Learned  Dr.  IVtHis^ 
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Sect.  XVil.  "The  Remedies  againfl  this  EviL 

Now,  in  order  to  prevent  the  b,eing  feduced 
by  this  manner  of  Phiiofophifing  by  Hypothcfes 
only,  it  is  firft  neceffary,  that  Men  fhould  not 
dwell  too  long  upon  thofe  fpeculative  Studies^ 
tho"*  they  Ihould  filently  flatter  us  with  the  Fruit- 
fulnefs  of  fuch  Hypothefes,  and  the  Reprefenta- 
tion  of  the  Greatnefs  of  our  Underftanding  ^  bun 
we  fiiould  give  ourfelves  up  to  adual  Experi- 
ments, not  enquiring  into  the  Opinions  of  Men, 
but  into  the  Nature  of  Things  themfelves  ;  and 
fatisfy  ourfelves  of  the  Power  and  Wifdom  of  the 
adorable  Creator,  after  a  quite  different  and  more 
pofitive  Manner,  and  learn  how  great  is  the  dif- 
ference between  knovjing  any  thing  Experimentally:, 
and  guejjing  at  it  Bypothetical/y. 

Sect.  XVIII.     Another  Remedy ^ 

-Another  Way  whereby  we  may  fecure  oui* 
felves  againft  the  Evil  Confequences  of  thefe  kiuifl 
of  Studies,  is,  when  we  are  asked  about  Xbings 
of  which  our  Ideas  are  not  fufficiently  clear,  to 
iarifwer  calmly,  and  without  blufhing,  /  know  not  • 
and  by  no  means  pretending  by  this,  or  that  un- 
certain, or  undemonftrated  Hypothecs,  to  give 
ao'  Account  thereof,  for  fear  of  lofing  the  Relpeft 
that  belongs  to  us.  This  will  prevent  the  natu4 
pally  high  Conceptions  which  we  have  of  our  own 
Underftanding,  from  throwing  Dull  in  our  Eyes,- 
and  it  is  the  true  Means  to  make  us  think  humbl^ 
ef  ourfelves,  and  to  contemplate .  >vith  Wonder 
the  Works  of  our  great  Creator.  ' " 

I  know  very  well  how  hard  a  Thing  it  is  for 
one  who  has  an  Opinion  of  the  Fame  of  his  own 
Learning,  and  who  has  devoted  himfelf  to  thefe 

Studies, 
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Stiidies,_  to  be  brought  to  a  frank  CpnfefTiQn,  that 
there  U  fomething  wl^ich^he  does  not  know\^  the  rafher, 
becaufe  this  or  that  Hypothefis  may  fee^i  always 
to  futnifli  him  with  a  Back-door  to  evade  fuch  an 
Anfwer.  But  tho*  this  be  a  little  (hocking  at  firfi, 
yet  the  Man  who  is  truly  knowing,  will  foo^ 
bring  hiriifelf  to  confefs,  that  there  is  fuch  a 
Thing  as  an  Erudit^m  Nefcire,  or  a  Learned  Ig- 
norance, ijiz^.  in  fucJj  a  one,  who  'knowing  at 
firft  what  Great  Men 'have  pronounced  about  a 
certain  Thing,  yet  ca^  fhew  experimentally,  that 
thd'r  Opinions  are  not  to  be  received  for  Truth; 
and  bein^  himfelf  asked  about  it^  confeffes  his 
Ignota^ce  without  Relu(5tancy.  This  will  by  no 
means  leffen  the  Efteem.  which  he  has  acquired 
by'  his  Learning  in  the'  Opinion  of  wife  Men; 
and  yet  will  produce  this  Fruit,  that  quite  diffe- 
rent from  many  unhappy  Atheifls,  who  f^l  into 
Error,  thro*  a  Conceit  of  knowing  all  Things, 
he  will  acknowledge,  that  the  Wifdpfi)  of  God, 
as  it  fhines  out  in  the  Phoenomena  of  tj;ie  World, 
does  far  furpafs  his  own  weak  Und^rftandipg. 

Sect.  XI;;^  ;^X^^oi-HffiotLef:s. 

We  would  not,  however,  that  Men  fiioyld  be- 
lieve from  hence,  that  we  rejed  all  Hypothefes 
as  quite  unneccfTary  ;  fince,  if  they  be  properly 
ufed,  they  are  of  gre^t  Service  in  many  Cafes  ; 
not  only  becaufe  they  reduce  the  Thoughts  of  an 
Enqiiirer  into  a  more  rejgular  Compafs,and  hinder 
thein' from  rambling  out  too  far  j  but  chiefly,  be- 
caufe they  are  of  a  particular  Advantage  in  di- 
reding  the  Judgments  of  young  People, 'and  fet^ 
ting  them  a  Pattern  how  they  may  afterwards 
Difcourfe  and  Argue  from  Experiments ;  provided 
it  be  done  with  fuch  Prudence  and  Caution  as 
may  lead  them  to  make  a  juft  Diftindioa  between 

the 
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the  one  and  the  other:  Wherefore,  it  is  com- 
mendable enough  in  thofe  Perfons  whofe  iDefign 
and  Duty  requires  them  to  dired  Youth  in  the 
Cburfe  of  their  Studieis. 

feefore  I  proceed  to  any  thing  elfe,  I  can*t 
forbear  adding  in  this  Place,  that  in  reading  the 
Work!5  of  thofe  Philofophers  who  pretend  not 
only  to  defcribe  the  great  Umverfcy  even  to  the 
fmalieft  t*arts  of  it,  with  fo  much  Afliirinee,  but 
do  likewile  undertake  to  account  for,  and  make 
known  to  the  World  the  Original  and  Principle 
of  all  Things,  t  have  often  thought,  that  if 
thofe  Gentlemen  had  not  liad  more  and  better 
Opportunities  of  difcovering  how  a  Human 
Creature  is  born  or  produced  than  how  the 
Unirerfe  or  this  Globe  of  the  Earth  are  made ; 
what  flrange  and  abfuird  Hypothefes  woul4 
they  have  advanced  upon  this  Subje6t  ♦  and 
without  fiicceeding  or  guefllng  right  in  any  one 
of  their  numerous  Schemes ,  nijtwithftanding 
that  every  one  might  perhaps  be  fupported  by 
as  many  and  as  good  Reafons  as  any  of  thofe 
concerning  the  Univerfey  which  have  no  Foun- 
dation but  in  the  Fancy  of  thefe  Philofdphers  : 
Not  to  mention,  that  if  the  real  Manner  of  the 
Formation  of  a  Human  Creature,  as  far  as  it  can 
be  known,  were  laid  open  to  thefe  Philofophers, 
without  doubt  fome  of  'em  would  tell  us,  that 
they  could  have  difcover'd  a  more  fimple,  and 
confequently  a  more  probable  Hypothefis  there- 
of :  And  others  would  imagine  that  they  could 
eafily  prove  that  the  true  Manner  of  fuch  a 
Formation  ought  by  no  means  to  be  admitted ; 
namely,  that  the  Foetus  can  live,  like  a  Fifii  in 
Water,  nine  Months  in  its  Mother's  Womb; 
for  they  can  demonftrate  by  unconteftable  Ex- 
perience, that  nobody  can  li^e  fo  many  Minutes 
under  Water.    They  who  pleafe  to  refleft  upon 
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thefe  Matters  with  us,  may  judge  from  thence 
how  little  Dependance  there  is  on  meer^  tho' 
ingenious  and  plaufible,  Hypothefes. 

S  t  c  t.  XX.     A  Third  Inducement  to  Atheifm,  to 
admit  of  no  Final  Caufes, 

I  Do  not  know  whether  I  fhould  not  lay 
down  this  for  another  Step  or  Inducement  to 
Atheifm^  viz,,  the  Maxim  that  fome  have  taken 
up  and  maintained.  That  in  Philofofhijing^  no  Notice 
is  to  be  taken  ofpreviom  Defigns  or  final  Caufes, 

I  do  not  here  blame   thofe  Philofophers  who 
affirm,  that  in  the  Study  of  Nature,  where  Men 
enquire  how  every  thing  L,  AEis,  and  Moves,  the 
Contemplation  of  Fmal  Caufes  have  properly  no 
Place;    and  I  readily  agree,  that  when  one  is 
askM,  How  does  fuch  a  Thing  happen  ?    it  is   ab- 
furd  to  anfwer.    That  it  happens  for  fuch  an  End 
or  Purpofe.     But   this  is  nevertheiefs  true,   that 
if  fuch  a  Rule  be  admitted  without  any   Re- 
flridions,  it  may  ferve  to  miflead  Men  into  a 
raw  Conception,  that  all  Things  are  made  with- 
out a  View  or  Defign,    and  that  meer  Chance^  or 
unknown  Caufes,  take  place   in   the  World  :  Yea, 
the  Queftion,  IVhy  any  thing  happens  ?  or,  To  what 
End  it  is  ferviceable  ?   ought   not   to  be  entirely 
baniftied  out   of  Philofophy,    as  unworthy   of 
great  Underftandings ;    tho^  we  fhould  allow,  at 
the  fame  time,  that  it  does  not  properly  belong 
to  that  Part  of  Phyficks  which  contemplates  the 
operating  Caufes.    This,  I  believe,    every  body 
will  grant,    who  having  enquired  into  Natural 
Things,  has,  with  Pleafare,  feen  the  Ufes  there- 
of, and  the  Service  which  they  render  both  to 
the  World,  and  to  Men. 
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It  is  true,  indeed,  that  in  the  Modern  Pbil€>- 
fophy,  this  is  not  taught  abftradtly  from  other 
Things ;  but  as  in  Pneumatics^  the  Properties  of 
Spirits ;  in  PhyJicSy  thofe  of  Bodies  ;  in  Me- 
chanics^ the  Laws  of  Motion  ,-  in  Afironomyy  the 
Properties  of  the  Heavenly  Bodies ;  in  O^ticsy 
thofe  of  Light  and  Vifion  are  handled  ;  ,  fo  it 
occurs  to  me,  and  I  think  not  without  Reafon, 
(if  one  fliould  treat  exprefly  about  the  Deiigns 
and  wife  Ends  of  the  Creator,  and  fliew  the  fame 
from  the  State  of  Things,  and  from  their  Ufes) 
that  a  Scopologyy  or  Study  oj  Ends,  would  prove 
one  of  the  mofl:  exalted  Parts  of  Philofophy,  and 
might  contribute,  not  only  to  convince  many 
(who  otherwife  forget  God)  of  their  ObL'ga- 
tions,  and  juft  Gratitude  to  their  Great  Maker ; 
but  likewife  to  render  Famous  to  all  Pofterity, 
fuch  as  have  been  dilig-ent  and  fuccefsful  in  dif- 
covering  new  Ufes  of  Things,  tho'  .the  Things 
themfelves  have  been  known  long  before.  Thus 
we  fee,  that  Ha^veyy  in  the  Difcovery  of  theC/r- 
iulation  of  the  Blood,  found  out  a  Ufe  that  was 
never  before  known,  of  the  Heart,  Veins,  and 
Arteries;  fo  did  Malpight,  of  feveral  of  the  Parts 
of  Animals  and  Plants  -,  fo  did  Borelli,  of  the  h- 
ftruments  of  Motions;  whereby  they  have  all  of 
them  rendei'd  their  Names  honourable  to  future 
Generations. 

Sect.   XXL      The  Remedies   againfl    tins  wreng 

Notion^ 

How  much  the  Experimental  Examination 
of  the  Creatures  is  ufeful  to  avoid  the  Evil  Con- 
fequences  of  fuch  rafh  Principles,  the  nice  and 
cxad  Enquirers  in  this  Age  have  fhewn  us;  efpe- 
cially  the  Anatomifls,  who  are  wont,  to  all  the 
Defcriptions  they  have  given  us  of  Lcdies,  ex- 
prefly 
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prefly  to  fubjoin  the  Ends  and  Dejtgns  for  which 
they  are  fo  compofed,  together  with  their  Ufes  ,• 
1ind  very  often  expatiate  from  thence,  upon  the 
Praifes  of  the  Wifdom  and  Goodmfs  of  that  Being 
which  has  formed  them ;  of  which  the  above- 
mentioned  laudable  Gentlemen.  Hayvey^  Alalpighiy 
Borelli^  and  a  great  Number  more,  are  illuftrious 
Examples. 

Sect.  XXII.  The  Fourth  Inducement  is  D/ffutes. 

The  Fourth  Inducement,  whic-h  indeed  does 
not  of  itfelf  always  beget  Atheifm,  but  yet  infen- 
fibly  leads  to  it,  and  even  hinders  Men  from  be- 
ing convinced  of  the  moft  Fundamental  and  Di- 
vine Truths,  i^  thofe  numerous  Difputes  that  are 
ftarted  concerning  them,  and  of  which  there  is 
never  any  end. 

This  need  not  be  proved  to  thofe  that  are  ac- 
quainted with  the  Divifions  among  the  Ancient 
and  Modern  Philofophers,  who  tho"*  they  join 
perhaps  on  all  hands,  to  defend  the  Being  and 
Attributes  of  a  God  againft  Atheifls^  yet  do  not 
agree  in  (but  frequently  rejed:)  the  Arguments, 
brought  by  one  another  to  prove  the  fame.  By 
fuch  continual  Differences,  (efpecially  if  Paflioti 
and  ill  Language  be  mix*d  therewith)  Men  that 
are  not  fettled  in  their  Principles,  are  rendered 
yet  more  unliable  and  doubting  i  and  there  is  too 
great  a  Haadle  given  to  fuch  as  deny  a  God,  to 
maintain,  with  fome  kind  of  ProbabiHty,  that  all 
that  has  been  faid  and  believed  concerning  Him, 
is  not  attended  with  fo  much  Certainty  as  it 
ought. 
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Sect.  XXIIL     Means  to  frevent  the  fame. 

Now  to  the  end  that  we  fhould  not  be  fub- 
jeft  to  thofe  Difputes,  and  that  a  total  Stop  may 
be  put  to  them,  we  Ihall  here  propofe  a  Means, 
which  we  hope  may  feem  proper  for  that  pur- 
pofe  I  which  is  ferioufly  to  fet  about  enquiring, 
wherein  the  jufl  Charaderiftick,  or  Mark  of  the 
Truth  or  Falfity  of  a  Profofition  or  Enunciation^ 
confifts  :  For  if  People  did  but  agree  in  this  one 
Thing,  they  might,  without  any  farther  Caviling 
or  Difputing,  judge  with  Certainty  of  a  Propo- 
lition,  in  cafe  it  was  accompanied  with  the 
right  Marks  of  Truth,  that  it  was  True,-  and 
if  it  had  the  contrary  Marks,  they  might  pro- 
nounce it  Falfcj  and  again,  if  thofe  Marks  were 
obfcure  on  both  Sides,  they  would  declare  it 
doubtful  and  uncertain. 

But  fince  it  is  more  to  be  wifli'd  than  expect- 
ed, that  the  Difagreement  among  Philofophers, 
about  the  Charaderifticks  of  Truth,  will  ever 
be  entirely  laid  afide  ;  the  beft  way  that  I  can 
think  of  to  avoid,  and  put  an  end  to  Difputes,  is 
to  make  ufe  of  fuch  Proofs  of  the  Truth  or  Fal- 
fity of  a  Propofition,  that  have  their  Foundation, 
not  fo  much  in  Arguments,  as  in  undeniable  Ex- 
periments, as  often  as  it  can  be  done. 

Men  mull  be  well  confirmed  in  what  has  been 
here  laid  down,  Imce  we  have  a  clear  Proof 
thereof  in  our  Modern  Phyficks  ^  it  being  known 
to  every  one,  at  leaft  allowed  by  the  moft  Learn- 
ed, that  in  order  to  be  afTured  of  the  Truth  of 
a  Pofition  in  this  Science,  the  fame  muft  be  de- 
monftrated  by  Experiments^  and  it  has  been 
found,  that  the  greateft  Men  of  this  laft  Age 
have' allowed  Experiments  to  be  the  only  Cha- 
rafterifticks  of  Truth;,  and  that  an  end  has  been 
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put  by  them  to  many  Difputes,  and  that  very  few- 
new  ones  have  arifen  in  Natural  Philofophy,which 
have  not  thereby  been  quafhed  almoft  as  foon  as 
they  appeared.     Thus  all  the  Debates,  Whether 
the  Blood  circulates  or  not  ?  Whether  Water  rifes 
in  a  Pump  by  the  PrefTure  of  the  Air,  or  not  ? 
Whether  Nature   can  fufter  a  Vacuum,  or  empty 
Space,  or  not  ?    and  a  great  many  others,  about 
which  Men  have  fo  long  wrangled,  are  now  en- 
tirely   removed  by   unanfwerable    Experiments ; 
and  the  Truth  of  the  former,    and  confequently 
the  Falfity  of  the  latter,  are  proved  even  by  O- 
cular  Demonftration  :    And  fince  the  Motion,  or 
Reft,  of  the  Sun,  has  not  yet  been  determined  by 
any  Experimental  Proofs  the  moft  famous  Aftro- 
nomers   have    yet  made,    that  muft   be  rank'd 
among  thofe  Things  that  are  to  be  accounted  un- 
certain :    But  of  this  we  fliall  treat  more  largely 
when  we  come  to  the  Contemplation  of  Unknown 
or  Undifcove/d  Things. 

Sect.  XXIV.     The  Abufe  of  Academical  Difputes. 

Before  I  quit  the  S-ibjed  of  Difputes,  I  find 
myfelf  obliged  to  reprefent,  with  great  Sub- 
miflion,  to  thofe  Gentlemen  in  whofe  Power  it  is 
to  reform  thofe  Abufes,  (in  cafe  this  Book  (hould 
ever  have  the  Honour  to  be  perufed  by  them ) 
fomething  that  may  prevent  the  fame  ;  for  tho' 
Difputes  may  have  been  at  firft  eftabliflied  and 
made  ufe  of  in  fome  Univerfities  with  a  good 
View,  and  for  whetting  the  Underftanding ;  yet 
they  have  given  occafion  to  many  to  cavil  about 
the  moft  weighty  Truths;  infomuch,  that  you 
fhall  often  hear  them  in  publick  Difputes,  argu- 
ing with  as  little  Refped  and  Humility  about 
the  Being  oj  a  God,  as  concerning  the  vaineft  and 
moft  frivolous  Entia  Rationis^  or  Chymera's  of  the 
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Brain ;  and  you  Ihall  fee  them  indifferently  main- 
taining a  Ihejis  of  the  Great  God  of  Heaven  a.d 
Earth,  and  immediately  after  difcourfing  of  a 
Vctciium^  or  of  imaginary  Space  ;  and  without  any 
diflindtion  of  Reverence  in  the  one  Cafe  or  in  the 
other.  This  infenfibly  engages  them  in  a  fad  Cu- 
ftom  of  vainly  ufing  the  tremendous  Nanrie  of 
God  very  frequently,  and  without  the  leafl  De- 
votion, and  of  making  that  moit  fuprcme  and  ado- 
rable Being,  which  ought  not  to  be  thought  of, 
much  lefs  named  without  Emotion,  the  Objed 
of  their  wanton  Speculations.  What  Evils  this 
has  been  the  occalion  of  in  fome,  is  very  obvious 
to  thofe  who  have  experimented  how  much  that 
Natural  Contempt,  which  they  feel  in  their  Hearts 
(without  Reafon  indeed)  for  Divine  Things,  has 
been  thereby  increafed. 

I  leave  it  to  thofe  Gentlemen  to  whom  the  Su- 
perintendency  over  the  Univerfities  is  intruded,  to 
tind  out  Kleans,  according  to  their  great  Wifdom, 
for  obviating  thefe  Abufes;  only,  humbly  offer- 
ing it  to  their  Conlideration,  whether  the  Weight 
of  this  great  Affair,  does  not  loudly  call  for  an 
Anfwer  to  the  foLowing  Qiieftions  :  Firfi,  Whe- 
ther it  fhould  not  be  forbid  henceforwards,  that 
the  Name  and  Attributes  of  the  moft  adorable 
Deity,  fhould  be  made  ufe  of  only  as  Means  for 
exercifing  young  Underflandings,  and  furnifh- 
ing  Matters  for  Difpute,  A\dth  which  Philofvphy 
does,  befides  this,  fufficiently  abound.  Secondly^ 
That  thofe  Truths,  concerning  God  and  his  Per- 
fections, in  the  Metaphyficks  and  Doclrine  of  Spirits  ^ 
wherewith  Youth  are  to  be  inftrufted,  be  not  any 
longer  handled  in  Publick  Difputations,  but  in 
Private  Affembh'es  only,  and  (as  it  is  the  Cuftom 
in  Divinity)  after  having  poured  out  a  Prayer  to 
God,  with  that  becoming  Humility  and  Reve- 
rence which  i^  due   to  the  Great  Lord  of  ail 
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Things;  the  rather^bccaufemoft  commonly  young 
People  only  (who  arc  of  an  Age  in  which  the  Judg- 
ments are  moflealily  byalled  or  corrupted,  and  the 
PalTions  do  mol:  prevail)  are  the  Hearers  of  thcfe 
Ledtures  and  Difputations.  By  fuch  Means  we 
might  begni  to  hope,  that  the  Danger  which 
arifes  from  this  difrelpc^Stlul  manner  of  Difputing, 
may  be  hinckr'd.  from  taking  Root  in  young 
Minds  ;  and  that  every  body  might  be  convinced 
by  the  pious  Rxamples  of  the  Academical  Teach- 
ers, and  reverend  handling  of  thefe  Matters,  that 
Learned  Men  do  likewife  fear  God;  the  contra- 
ry to  which  is  maintained  by  many  Atheifisy  and 
is  one  Method  whereby  they  (lifle  the  Remorfes 
of  their  own  Confcience, 

Sect.  XXV.  The  Fifth  Jnducement^  Inattention  or 

Heediefnefs. 

Besides  what  has  been  already  faid,  there  is 
Hill  fomething  more,  which  indeed  does  not  carry 
Men  into  compleat  Atheifm,  and  yet  does  very 
much  contribute  to  hinder  them  from  difcovering 
God  in  his  Works ;  infomuch,  that  many  People 
do,  upon  that  Account,  pafs  their  Lives  without 
obferving,  at  lead  without  being  convinced,  of 
thefe  weighty  Matters  ;  and  that  is  a  Natural 
Sloth  and  Carelefnefs^  or  want  of  confidering^  with  pro- 
per Attention^  thofe  Things  in  which  the  PerfeEiions  of 
the  Creator JJ)ine  outfo  brightly.  We  ar^  all  defirous 
to  fatisfy  our  Curiofity,  and  therefore  we  earneftly 
contemplate,  and  oftentimes  enquire  into  the 
Caufes  of  all  thofe  things  which  we  take  for  Won- 
ders ;  becaufe  the  Manner  in  which  they  happen 
is  unknown  to  us.  If  Comets  or  Parhelia  appear, 
if  the  San  or  Moon  happen  to  be  eclipfed,  how 
eagerly  are  th.ey  obferved  both  by  Learned   and 
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Unlearned  Men  ;  and  yet  we  daily  fee  the  Sim 
rife,  and  the  Moon  and  Stars  (hewing  them- 
felves;  the  Earth  and  Trees  cover'd  with  Flowers 
and  Fruits ,  Humane  Creatures  and  Bealls  pro- 
creating, and  a  thoufand  other  Wonders,  and  re- 
main very  indifferent  towards  them  all,  without 
dwelling  long  enough  upon  the  fame,  and  ob- 
fcrving  them  with  that  Care  and  Judgment  we 
ought,  or  turning  our  Thoughts  towards  the  firft 
Caufe  and  Author  of  all. 

Methinks  one-  might  conclude,  that  the  fre- 
quently repeated  View  of  fuch  Things,  each  of 
which  alone  are  wonderful  in  themfelves,  fhould 
make  fo  much  the  (Ironger  ImprefTion  upon  our 
Minds ;  and  yet  moft  commonly  we  experience 
the  contrary.  That  this  fhould  obtain  in  igno- 
rant People,  is  not  fo  flrange  ;  but  it  is  much  to 
be  lamented,  that  fuch  a  Heedkfnefs  (hould  many 
times  be  found  in  thofe,  who  do  not  want  for 
good  Underftanding,  and  who  are  defirous  to 
pafs  for  Philofophers.  One  might  likewife  allow 
It  in  fuch  as  are  not  much  accuftomed  to  value 
or  {hew  any  Refped  for  the  Knowledge  of  a 
God,  or  the  true  Caufe  of  all  Things  ;  but  that 
others  fhould  be  fo  carelefs  in  this  matter,  who 
are  fo  well  convinced  of  the  Importance  of  this 
Enquiry,  that  it  does  not  fuffer  them  to  be  filent, 
but  upon  the  leafl  Occafion  do  continually  argue 
for  it,  (infomuch  that  I  have  not  been  able  to 
difcover  the  Doubts  in  which  they  were,  or  had 
been)  is  a  thing  that  mufl  needs  appear  unac- 
countable to  every  body. 

The  Reader  will  not  difpute  the  Truth  of 
what  I  have  here  advanced,  when  I  tell  him,  that 
I  have  been  perfonally  acquainted  with  fome  Men, 
who  were  formerly  thus  heedlefs,  and  altogether 
infenfible  of  the  Works  of  the  Great  Creator  ; 
f)ut  being  afterwards  brought  to  a  more  due  At- 
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tention,  were  aftonifhed  at  themfelves,  that  thofc 
very  Things  which  a  Wife  Maker  and  Powerful 
Ruier  did,  as  it  were,  caufe  them  to  feel  with 
their  Hands,  which  had  been  known  to  them  fo 
long  before,  which  they  had  frequently  meditated 
upon  in  their  Studies,  which  they  had  read  in  the 
Works  of  other  Men,  and  had  often  difcourfed 
of  them  with  others  ,•  fhould  not  have  carried 
their  Thoughts  up  to  a  G  od,  nor  caufed  them 
to  feel  in  themfelves  the  lead  Convidion  of  his 
Being. 

If  Cuftom  be  the  occafion  thereof,  which,  be- 
caufe  we  daily  fee  fo  many  Wonders,  makes  us  re- 
ceive them  without  any  Impreffion  j  one  can  only 
{ay,  that  it  is  by  fuch  a  Cuftom  we  become  quite 
Blind,  and  wholly  Infenlible. 

Sect.  XXVI.     Means  to  prevent  fuch  Inattention, 

The  only  Natural  Means  that  I  ever  found 
efFedual  to  render  us  more  attentive  to  every 
Thing,  is  frequently  to  apply  our  felves  to  new 
Difccveries  and  Experiments,  which  appearing 
to  us  upon  every  Effay,  to  be  New  and  Uncom- 
mon, do  give  us  an  occafion  of  obferving  with 
Aftonifhment  the  IVtfdom^  Poiver  and  Goodnefs  of 
Him  that  orders  all  Things  after  fuch  a  manner  ; 
efpecially,  if  we  endeavour  to  wean  our  felves 
(which  is  here  abfolutely  neceffary)  from  this  our 
natural  Sloth,  and  continually  join  our  Experi- 
ments,  with  thefe  Obcrvations. 

This  is  not  the  Place  to  take  notice  of  another 
and  true  Caufe  of  our  Blindnefs,  which,  in  this 
refped,  is  fo  great  as  to  hinder  us  from  feeing  the 
Perfedions  of  G  o  d  in  the  Works  of  the  Creation^ 
tho'  they  be  daily  before  our  Eyes;  to  wic,  the 
univerfal  Corruption  of  Mankind  ',  becaufe  this  is 
pnly  ;p  t)e   remedied  by   Prayers,    and  by  the 
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Grace  of  G  o  d  itfelf,  but  no  ways  by  natural 
Means,  which  is  what  wc  are  here  chiefly  con- 
cerned about. 

Sect.  XXVII.    Why  v^e  only   make  iife  of  Proofs 
drawn  from  Natural  Philofophy. 

From  all  that  has  been  already  faid,  it  may  be 
infercM,  that  the  exacl  and  experimental  Oofer- 
tions  of  what  we  fee  in  the  World,  is  a  demon- 
ftrative  Means,  not  only  to  obviate  fo  many 
Caufes  and  Inducements  to  Atheijm,  but  likewife 
to  attain  to  the  Knowledge  of  a  God  and  his 
Perfeftions  by  his  Works  :  and  let  no  Man  think 
it  ftrange,  that  in  the  following  Difcourfes  I 
make  u(e  of  this  Method,  and  not  of  other  kind 
of  Arguments,  which  are  com:monly  called  Me- 
taphyfical 

The  Reafons  that  led  me  thereto  are  thefe  : 

Frrfly  Becaufe  many  learned  Perfons  have  un- 
anfwerably  confuted  the  Atheijls  after  a  Metaphy- 
.fical  Manner;  that  is^  fuch  a  one  as  is  built 
upon  Reafoning :  The  Proofs  therefore,  of  this 
Kind,  may  be  found  in  great  abundance  in  their 
Writings. 

Secondly^  Becaufe  Experience  and  Converfatioii 
with  fomc  of  thefe  unhappy  Philofophers,  has 
taught  me.,  that  the  Contemplations  of  God's 
Works,  when  one  could  bring  'em  thereto,  has 
induced  fome  among  them  to  alter  their  Senti- 
ments, who  for  many  Years  had  withflood  other 
Proofs  ;  becaufe  the  Sabtlenefs  of  their  Under- 
ftanding  feemed  to  furnifli  them  always  with  a 
Handle  to  difputeagainft  Metapkyjical  AxgumzvitSy  • 
and  fo  left  them  flill  diftatisfied. 

FinaU^,  This  Method  will  be  allowed  to  be 
convincing,  K  nor  by  finifli'd  Atheifts,  yet  at 
leaft  by  unfettled  and  ^vavering  Minds^  who  are 
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not  arrived  at  that  Perfedion  of  Wickcdnefs,  as 
to  deny  the  Divinity  ot  the  Holy  Scriptures; 
bccaule  God  himfelf  has  not  thought  fit  to 
make  ufc  in  his  Word  of  artfully  invented  Phi- 
lofophical  Argumentations,  and  fuch  as  required 
more  refin'd  Judgments  to  underftand,  in  order 
to  prove  his  adorable  Attributes  ;  but  does  for 
the  moil  part  convuice  Men  by  his  Works  after 
this  plain  and  iimple  manner,  which  is  obvious 
to  all,  thus  manifefling  his  Love  and  Mercy  to 
us  ,•  (ince  tiiar  notwithihmding  the  acuteft  Phi- 
lofophers  are  forced  to  confefs  in  many  Events, 
that  they  have  advanced  but  a  very  little  Way 
in  the  Knowledge  of  his  wonderful  Works,  and 
fhall  never  be  able  to  fathom  many  of  them; 
yet  they  are  fo  adapted  to  every  body^s,  and 
even  to  the  weakell  Minds,  that  we  need  only 
open,  and  lift  up  our  Eyes,  to  be  irrefragably 
convinced  that  there  is  a  wife  Maker  and  Ruler 
of  all  Things,  without  any  farther  Help  of  Hu- 
mane Wifdom  or  Philofophy. 

Sect.  XXVIIT.    Becaufe  GOD  is  pleafed  to  make 
ufe  of  this  TVay  in  his  Holy  JVord. 

The  Word  of  G  od  does  likewife  give  Tefti- 
mony  to  this  fame  Method  in  many  Places  of  it. 
Thus  we  fee  St.  P^w/  makes  ufe  of  the  Creatures 
for  a  Demonftration  of  God^s  Eternal  Exiftence; 
Rom.  i.  20.  'The  invifible  Things  of  him,  from  the 
Creation  of  the  World,  are  clearly  Jeen,  being  under- 
flood  by  the  Things  that  ar^  made,  even  his  Eternal 
Power  and  Godhead. 

Iri  the  fame  manner  David  relating  the  Works 
of  G  o  D  in  a  moft  fublime  and  pathetical  Strain, 
in  feveral  Verfes  of  the  104th  Pfalm,  proves  from 
thence  his  great  Wifdom,  ver.  24.    O  Lord,  how 
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manifold  are  thy  Works  !  in  IVifdom  haft  thou  made 
them  aU. 

Thus  the  G  o  d  of  Heaven  does  not  command 
us  to  feek  for  Arguments  from  the  Depths  of  Phi- 
lofophy,  in  order  to  fee  his  Power,  but  only  to 
turn  our  Eyes  towards  his  Works  ;  Ifaiah  xl.  26. 
Lift  lip  your  Eyes  on  higby  and  behold  who  hath 
created  thefe  Things  that  Orrngeth  out  their  Hoft  by 
Number  ;  he  calleth  them  all  by  Names ^  by  the  Great- 
nefs  of  his  Might ,  for  that  he  is  ftrong  in  Power  not  one 
fatleth. 

His  Mercies  are  alfo  fhewn  from  his  Adionsin 
the  107th  Pfalm.  We  like  wife  fee  the  Almighty 
himfelf  in  the  Book  of  Job,  Chap,  -xxxviii^  xxxix, 
xl,  &  xlj.  making  ufe  ot  Proofs  taken  only  from 
his  Works  ;  exhorting  us,  in  many  Places  of  his 
Holy  Word,  after  the  moft  earned  Manner,  thus 
to  contemplate  his  Perfedions  in  his  Works. 
Thus  we  hear  the  Holy  Ghoft  in  the  royth  Pfal. 
ver  43.  after  having  givtn  a  circumftantial  Rela- 
tion of  the  Adions  of  God,  finally  making  this 
Conclufion  :  Who  is  wife  and  willobferve  thofe  things  ? 
Even  theyJJjaH  under fland  the  Loving-kindnefs  of  the 
Lord, 

From  whence  it  plainly  appears,  that  towards 
fuch  wife  underftanding,  no  feigned  Hypothefes, 
but  an  Obfervation  of  Things  themfelves,  which 
can  only  be  made  by  Experiments,  is  required  ;  for 
which  Rcafon  Men  are  wont  even  to  this  Time 
to  beftow  the  Latin  Term  of  Obfervations  upon 
what  we  find  out  by  Experience. 

And  fo  great  a  Strefs  is  laid  upon  this  Exhor- 
tation of  knowing:  G  o  d  by  his  Works,  that  thofe 
who  do  not  fludy  them  after  that  Manner,  are 
pronounced  Foolifli,  and  void  of  Under/landing  ; 
Pfal.xcij.  'yyO.  O  Lord  how  great  are  thy  Works  ? 
and  thy  Thoughts  are  nj^ry  deep  :  a  brutifh  Man  knoweth 
iiQty  Wither  doth  a  Fool  underftand  this ;    for  which 
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Reafon,  the  not  enquiring  int6  the  fame,  is  by  the 
Spirit  of  God  reckon^  among  the  Caufes  of  A- 
thejfm  ;  Pfal.  x.  4.  The  fVtcked,  thro'  the  Pride  of  his 
Countenance  i  wili  not  fee k  after  God  :  God  is  not  in  all 
his  Thoughts. 

Sect.  XXIX.  T'he  General  Proof  or  Demonflration 

of  a  GOD, 

After  having  fully  comprehended  all  the  fore^ 
going,  we  might  now  have  proceeded  to  the  Con- 
templations of  the  World,  and  the  Ferfedions  of 
God,  in  the  Compofition,  Parts  and  Motions 
thereof,  were  it  not  that  what  follows  may  yet 
feem  to  require,  that  we  Ihould  previoufly  fhew 
after  what  Manner,  from  the  vifible  World,  and 
that  which  we  fee  pafs  therein,  a  Proof  may  be 
formed  upon  which  we  may  rely  and  be  affured, 
Firfti  That  there  is  a  G  o  d,  that  is  to  fay,  2 
Wife,  Powerful  and  Gracious  Maker  and  Dire- 
ftor  of  all  Things  ;  And,  5(?coW/y,  That  the  Bible 
(his  revealed  Word)  is  of  a  Supernatural  and  Di- 
vine Origin. 

As  to  the  Manner  of  demonftrating  the  Firft, 
I  fhall,  without  entering  into  deep  Speculations, 
like  feme  Philofophers,  ferioufly  entreat  every  one, 
that  with  a  compofed  Mind,  and  diveftiag  him- 
felf  of  his  Paflions  and  Prejudices,  he  would  filent- 
ly  fet  down,  and  ferioufly  confider,  Firft^  in  cafe 
he  (hould  fee  that, 

1.  Not  one,  but  a  great  many, 

2.  And  various  or  different 

3.  Things  entirely  ignorant,  or  unknowing  of 
all,  and  even  of  themfelves  too  : 

4.  Each  of  them  frequently  after  a  particular 
Manner, 

5.  However  always  unchangeably,  and  obferv- 
ing  the  fame  Rule  • 

<5.  Do 
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6.  Do  ad  and  mftve  not  once,  but  upon  many 
Occafions  and  Times  j 

7.  And  not  one  of  all  them  able  to  impart  fuch 
Motion  to  itfelf ; 

8.  Nor  unlefs  they  thus  come  together  of  them- 
felves,  can  produce  one  fingle  Effed  without  their 
own  Knowledge: 

9.  In  the  Produdion  of  which  Effed  or  Thing, 
if  Tome  few  Circumftances  only,  or  oftentimes  but 
one  fingle  one  were  wanting,  it  could  not  either 
be  produced  at  ail,  or  at  lead  not  i\\  its  due  Per- 
fection ; 

10.  Altho'  that  fame  Efted  fhould  in  itfelf  be 
of  great  Ufe  and  Service,  and  fometimes  of  the 
utmoft  Importance  : 

Could  he  imagine  otherwife,  than  that  all  thefe 
things  are  formed  to  that  End,  and  brought  to- 
gether with  that  Defign,  to  work  fuch  an  Efied 
as  we  obferve  to  be  produced  by  them? 

And,  Secondly, 

Suppofmg  this  firfl  to  be  true,  fince  thefe  things 
are  in  themfelves  ignorant  and  unknowing  of  all 
that  pafles;  whether  every  body  mufl  not  agree, 
that  they  are  all  produced,  and  made  to  concur 
by  a  wife  and  underftanding  Agent,  who  had 
fuch  an  End  and  Defign  i\\  his  View  ?  And 
whether  any  one  can  perfwade  himfelf  that  meer 
Chance,  and  unknowing  Laws  of  Nature,  or  other 
Caufes  ignorantly  co-operating,  could  have  Place 
herein,  and  could  have  direfted  and  governed 
thefe  things  in  all  their  Circumftances  and  Mo- 
tions for  fuch  a  Purpofe  ? 

That  this  may  be  ffeewn  after  a  more  plain  and 
not  lefs  certain  manner,  let  us  apply  to  fome  par- 
ticular thing  what  has  been  juft  now  advanced  in 
general,  and  as  it  were  in  an  abflraded  manner  ; 
and  let  us  fnppofe  that  in  the  middle  of  a  fandy 
Down,  or  in  a  defart  and  folitary  Place,  where 
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few  People  are  iifed  to  pafs,  any  one  fhould  find 
a  Watch,  fhewing  the  Hours,  Minutes,  and  Days 
of  the  Months ;  and  having  examined  the  fame, 
fhould  perceive  fo  many  ditterent  Wheels,  nicely 
adapted  by  their  Teeth  to  each  other,    and  that 
one  of  them  could  not  move  without  moving  the 
reft  of  the  whole  Machine  •    and  fhould  farther 
obferve,  that  thofe  Wheels  are  made  of  Brafs,  in 
order  to  keep  them  from  Ruft  ;    that  the  Spring 
is  o(  Steel)  no  other  Metal  being  fo  proper  for  that 
Purpofe  ,•   that  over  the  Hand  there  is  placed  a 
clear  Glafs;  in  the  Space  of  which,  if  there  were 
any  other  but  a  tranfparent  Matter,  he  muft  be  at 
the  Pains  of  opening  it  every  time  to  look  upon 
the  Hgind  :  Befides  ail  which,  he  might  difcover 
in  it  a  Hole,  and  exadly  oppofite  thereto  a  little 
fquare  Pin :    He  would  likewife  fee  hanging  to 
this  fame  Watch  a  little  Key  compofed   of  two 
Pieces,  making  a  right  Angle  together;    at  the 
End  of  each  of  which   there  was  a  fquare  Hole 
fo  order 'd,  that  one  of  them  was  exactly  adapted 
to  the  little  Pin  in  the  faid  Hole  ;    which  being 
applied  thereto,  a  Chain   would  be  wound  up, 
and  a  Spring  bent,  by  which  means  the  Machine 
would  be  continued  in  Motion,  which  otherwife 
would  be  in  an  entire  Reft  :  He  might  alfo  find, 
that  the  other  fquare  Cavity,  at  the  End.  of  the 
little  Key,  was  adapted  to  another  Pin  or  Inftru- 
ment,  which  being  turned  this  way  or  that,  makes 
the  Hand  move  fafter  or  flower.     At  the  other 
End  of  this  little  Key  there  would  be  a  flat  Han- 
dle, which  being  moveable  therein,   might  give 
him  the  Conveniency,   that  in  the  winding  it  up 
he  fhould  not  be  obliged  to  take  hold  of  it  at  eve- 
ry Turn  of  his  Ringers- 

Laftly,  He  would  perceive,  that  if  there  were 
any  Defed  either  in  the  Wheels,  Spring,  or  any 
other  Parts  of  the  Watch  j   or  if  they  had  been 
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put  together  after  any  other  Manner,   the  whole 
Watch  would  have  been  entirely  ufelefs. 

Now  the  Queftion  is,  in  order  to  form  a  kind 
of  Dcraonftration  from  hence,  Firfl,  Whether 
any  Body  can  imagine,  that  fuch  a  Watch  among 
other  Purpofes,  to  which  it  might  perhaps  be  fer- 
viceable,  was  not  likewife  made  for  this  End,  that 
it  fhould  fhew  the  Hours,  Minutes,  and  Day 
of  the  Month.  Secondly^  Whether  he  (bould 
make  the  leaft  Scruple  to  admit  it  for  a  Truth, 
that  fuch  a  Machine  was  made  and  put  together 
by  an  underilanding  Artificer  for  this  very  Pur- 
pofe,  who  when  he  made  it  himfelf,  knew  that, 
and  to  what  End  he  had  made  it. 

And  "Thirdly y  Whether  it  be  poifible  that^c  can 
perfwade  himfelf  that  this  Watch,  with  all  belong- 
ing to  it,  the  Nicenefs  of  its  Make,  Figure  of  fo 
many  Parts,  and  other  Contrivances  for  (hewing 
the  Time,  could  have  acquired  its  Being  and 
Form  by  meer  Chance  only,  which  operated  in- 
differently one  way  or  another,  and  without  any 
certain  Rule  or  Diredion  ? 

Or  otherwife,  whether  he  could  expeft  to  pafs 
for  a  Man  of  Senfe  and  Underftanding,  if  having 
found  this  Watch  in  a  folitary  Place,  he  fhould  pre- 
tend to  believe  that  it  was  not  made  by  a  skilful 
Workman,  nor  that  its  Parts  were  put  together 
with  Judgment;  but  that  there  was  a  certain  igno- 
rant, and  yet  neceffary  Law  of  Nature  prevailing  in 
the  World,  that  had  brought  into  a  regular  Method 
all  the  Parts,  of  which  this  Watch  confifted,  and 
had  adapted  each  of  them  to  the  Ufe  of  (hewing 
the  Time  of  the  Day  ;  and  efpeclally  that  fuch  a 
Law  of  Nature  was  not  only  ignorant  and  unfen- 
fibie  of  all  that  it  did,  or  brought  to  pafs,  but 
likewife,  that  no  Being,  endued  with  any  Wifdom 
or  Underflanding,  had  eftablifhed  and  produced 
this  Law  at  the  Beginning,  or  in  the  leaft  contri- 
buted 
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buted  to  the  making  the  feveral  Parts  that  com^ 
pofed  a  Machine  proper  to  fiiew  the  Hours. 

Once  again,  I  befeech  every  one  who  thinks 
that  he  is  at  all  concerned  to  know  whether  there 
be  a  Go  D^  that  he  would  in  his  Retirement  feri* 
oufly  ask  himfelf  thefe  Queftions  j  and  confider 
how  a  Man,  divefted  ot  PafTion  and  Prejudice^ 
would  and  ought  to  anfwer  them^ 

We  have  dwelt  the  longer  upon  this  Subject, 
becaufe,  when  the  Reader  Ihall  obferve  us  to 
fpeak,  in  the  following  Treatife,  of  Occult  Caufes^ 
Unintelligible  Fatality^  Ignorant  Laws  of  Nature,  &c.  he 
may  always  bear  in  mind,  that  we  thereby  mean 
fuch  as  we  have  been  defcribing,  namely,  what 
have  no  kind  of  Knowledge  in  themfelves  (which 
every  one  will  readily  allow)  but  likewife  fuch  as 
have  acquired  their  Original,  and  difcharge  all 
their  Functions  and  Operations,  without  any  wife 
Diredion ;  which,  as  we  have  fliewn  before,  is 
the  principal  Difference  between  an  unhappy  A- 
theift,  and  thofe  who  Own,  Love,  and  Fear  a 
God,  that  he  has  not  only  created  all  things  ac- 
cording to  his  Pleafure,  but  does  with  the  fame 
Pleafure  and  Freedom  preferve  and  govern 
them. 

What  has  been  faid  above,  concerning  a  ^^^c^, 
IS  not  lefs  applicable  to  all  other  artificial  Works  ; 
It  will  be  therefore  unneceffary  to  alledge  any  far- 
ther Examples  of  Millsy  ShipSy  Sluices,  Houfes^ 
Paintings,  &c.  In  all  which,  the  Wifdom  and  Un- 
derflanding  of  the  Maker  does  equally  appear. 

Now  that  dur  Confent  may  not  be  fufpended 
by  thefe  Evafions,  namely,  that  thefe  are  no  Ma- 
thematical Proofs  (for  befides  that  it  would  be 
eafy  to  trace  the  external  Manner  of  a  Mathe- 
matical Demonftr^tidti  herein  ;  let  any  Mathe- 
matician, not  excepting  the  very  bed,  ferioufly 
reflea  upon  the  Structure  of  a  Clock,   upon  the 
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Frame  of  the  Stadt-houfe  at  Amfterdamy  or  thoufand 
other  Artificial  Works;    and  if  he  do  well  and 
thoroughly  comprehend  the  Relation  which  all 
the  Parts  bear  to  each  other,    and  the  Service 
they  thereby  render  to  Mankind,    and  ^t  the 
fame  time  confiders  that  nothing  of  that  whereof 
they  are  compofed,  is  endow  a  with  the  leaft 
Knowledge  or  Judgment)  let  fuch  a  Man,  I  fay, 
fincerely  declare,  whether  he  be  not  as  fully  and 
ftrongly  convinced,    that  they  are  not  made   or 
produced  by  Meer  Chance^  or  Ignorant  Caufesy  but 
by  Skilful  IVorkmeny  ArchiteBsy  and  Engineer Sy    as 
he  is  of  any  Propofition  in  Euclid.     Yea,  in  cafe 
he  were  obliged  to  flake  his  Life  againft  the  faid 
Stadt-houfe y  or  the  Value  thereof  (between  which 
there   is  otherwife  no  comparifon)  and  to   fay 
which  was  truett,  that  this  Stadt-houfe  was    built 
by  Chanccy  and  had  acquired  all  its  Parts  and  Pro-» 
portions  without  any  wife  Diredion ;    or  that 
it  was  made  by  an  able  ArchiteBy  with  a  view  of 
becoming  ufeful  to  Mankind  ;    would  he   make 
any  Scruple,    think  you,    to    declare   for   the 
latter  ? 

FinaUyy  We  may  apply  all  that  has  been  faid 
above  to  demonftrate,  that  there  is  fuch  a  Wife, 
Mighty,  and  Merciful  Being  as  God,  in  cafe 
we  can  make  appear  with  as  great  (not  to  fay  a 
much  greater)  Certainty  and  Convidion,  from  the 
Conftruftion  of  the  vifible  World,  and  all  that 
partes  therein,  that  there  is  a  G  o  d  and  Great 
Creator,  who  in  Wifdom  has  made  them  all  ;  as 
we  can  fhew  from  the  Strudure  of  a  Watch,  and 
the  Ufes  that  refult  from  the  fame,  that  it  has 
been  made  and  put  together  by  a  judicious  and 
skilful  V/orkman  ;  and  this  we  doubt  not  of  do- 
ing in  the  following  Contemplations,  with  all 
neceffary  Ciearnefs. 

Sect. 
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Sect.XXX.  a  f  articular  Manner  of  Corroborating 
thefs  Proofs  infome  other  Circumflances, 

We  fhall  not  here  enumerate  other  Kinds  of 
Proofs,  to  fhew  the  Defed:  of  the  Principles  of 
thefe  miferable  Cavillers,  which  we  have  made  ufe 
of  upon  fome  particular  Occafions  in  this  follow- 
ing Work,  becaufe  we  will  not  make  this  Preface 
too  long.  They  that  find  them  in  fome  Places  are 
defired  to  apply  them  to  others,  where  they  think 
them  to  be  of  equal  Force  ,•  tho',  for  Brevity 
fake,  we  may  have  there  omitted  them. 

As  for  Inftancc,  in  cafe  the  Reader  be  not  fuf- 
ficiently  affeded  or  convinced  by  what  is  faid  of 
Living  Creatures,  Plants,  Heavenly  Bodies,  and 
fuch  like,  let  him  imagine  to  himfelf  that  he  faw 
the  fame  things  imitated  in  little  •  and  that  tho 
they  be  incomparably  more  imperfed,  yet  they 
do  in  fome  manner  counterfeit  the  Works  of  Na- 
ture. To  fpeak  more  plainly,  let  him  fancy  that 
he  fees  a  Wooden  Horfe  put  into  a  Motion  by 
Springs  and  Wheels,  a  Wooden  Bird  flying  (of 
which  Hiftory  has  made  mention;)  or  let  him  fnp^ 
pofe  that  he  fees  in  a  little  Machine,  a  gilded 
Globe,  reprefenting  the  Sun,  and  other  little  Balls^ 
which  like  Planets  circulate  about  it  i  and  then 
let  him  ask  himfelf,  whether  he  has  Boldnefs 
enough  to  maintain,  in  the  Prefence  of  Wife  and 
Learned  Men,  that  all  thefe  Things  appear  to 
him  to  be  produced  by  meer  Chance,  or  by  certain 
unknowing  natural  Laws  ?  And  whether  he  has  noE 
a  great  deal  of  Reafon  to  believe,  that  fuch  Sen- 
timents would  be  jnftly  laughed  at,  even  by  th^ 
Ignorant  themfelves?  And  after  all,  let  him  con- 
fider  with  how  much  lefs  Reafon  ht  entertain^ 
fueh  OpitiionSj  entirely  different  from  thofe  of  all 
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wife  Men,  concerning  the  true,  natural,  and  un- 
conceivably  more  perfed  Things,  which  daily  oc- 
cur to  his  own,  and  all  other  Mens  Obfervations 
in  the  World.       ^ 

I  have  not  urged  this  Matter  in  every  Part  of 
the  following  Sheets,  where  perhaps  it  might 
have  been  equally  ufeful,  becaufe  I  would  not 
fwell  the  Work  too  much,  which  will  otherwife 
be  large  enough  ;  but  I  have  neverthelefs  thought 
it  my  Duty  to  add  this  here,  and  to  fuggeft 
this  Advice  to  an  Atheift  who  fhall  take 
the  Pains  of  Reading  what  I  have  writ,  or  will 
otherwife  ferioufly  contemplate  the  StruEiure  of 
the  World,  fince  I  have  often  found  it  of  Ufe, 
and  a  proper  Means  to  bring  thofe,  who  were 
otherv^ife  fufficiently  addided  to  Cavilling,  to  a 
kind  of  Retrogradation,  and  to  filence  them  for 
a  Time. 

Sect.  XXXI.  A  General  Proofy  that  the  Scriptures 
are  of  a  Divine  Original. 

The  fecond  Thing  that  is  here  neceflary  to  be 
enquired  into,  before  we  pafson  to  tht  Contempla- 
tions of  the  World,  is  a  certain  Manner  of  proving 
(which  we  fhall  upon  fome  Occafions  hereafter 
infift  on)  that  the  Bible,  as  it  is  call'd  by  Chrifli- 
ans,  was  writ  by  a  certain  Great  and  more  than 
Humane  Wifdom,  and  that  it  is  of  Divine  Autho- 
rity and  Original. 

To  fpeak  a  Word  or  two  of  it  here  in  general, 
I  entreat  my  Reader  ferioufly  and  carefully  to  con- 
fider  ; 

In  cafe  he  fhould  meet  with  a  Book,  which  for 
weighty  Reafons  was  held  to  be  Divine  by  other 
People,  among  whom  there  were  a  great  many 
that  he  allowed  to  be  very  underftanding  Perfons; 

and 
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and  fuppofing,  that  whilfl;  he  read  and  examined 
it,  he  fhould  find. 

Fir  fly  That  this  Book  did  frequently  make  ^' 
mention  of  certain  Qualities  of  Natural  Things 
(tho*  with  another  View,  and  as  it  were  en  pajfant) 
after  fuch  a  Manner,  as  none  but  an  Eminent, 
Wife,  and  Experienced  Naturalift  could  do  •  whe- 
ther he  would  not  be  obliged  to  conclude,  with 
refped  to  that  only,  that  fuch  a  Book  muft  have 
been  writ  with  Angular  Wifdom  ? 

Secondly y  Suppofe  he  fhould  be  farther  convinc'd, 
by  irrefragable  Proofs,  that  this  Book  did  repre- 
fent,  with  the  cleareft  Words,  certain  Properties 
of  Natural  Things,  which  at  the  fame  Time  it 
was  writ  (at  leafl  fo  far  as  can  appear  to  us) 
were  not  known  to  any  living  Perfon,  nor  for 
want  of  the  neceffary  Inflruments,  could  pofTibly 
be  known  to  any,  whether  it  were  to  be  doubted, 
that  fuch  a  Book  were  writ  with  more  than  Hu- 
mane Wifdom  ? 

And  this  being  granted,  from  whom  can  we  .  / 
more  reaTonably  conceive  it  to  be  derived,  than 
from  the  Omnifcient  Creator  of  all  Things,  to 
whom  alone  the  things  that  were  hid  from 
every  one  elfe  in  thofe  Ages,  were  known  and 
open  ? 

And  in  cafe  you  defire  to  have  this  lafl:  proved 
more  ftrongly,  we  may  fubjoin.  Thirdly ^  That  in 
fome  Places  of  this  Book  is  exprefs  mention 
made  of  the  Bounds  and  Limits  of  Humane 
Knowledge  m  future  things  ;  the  Truth  of  which 
could  not  appear,  but  to  the  following  Genera- 
tions. 

This  being  fo,  as  it  fiiall  be  proved  hereafter,      / 
Can  any  but  a  Divine  Power  determine  and  limit,  "^ 
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\)y  dear  and  plain  Expreffions,  that  certain  things 
fhall  come  to  pafs  after  many  Ages  ?  And  when 
they  have  fo  happened,  muft  not  every  one  ac- 
jinowledge,  that  it  could  proceed  from  no  other 
^han  a  Divine  Original  ? 

Sect.  XXXII.  No  Proofs  can  he  brought  of  the  Di" 
vimty  of  the  Alcpran  of  the  Mahometans. 

V/h  a  t  has  been  here  faid  concerning  the  won- 
derful Wifdom,  that  fp  brightly  appears  in  the 
Holy  Scriptures,  might  truly  be  urged  upon  many 
Occafions  againft  the  Alcoran  of  the  Mahometans, 
where  we  fhould  in  vain  feek  for  an  Account  of 
the  Conflrudion  of  the  World,  of  which  fo  much 
appears  in  the  Bible  of  the  Chriflians :  but  fince 
thefe  Papers  are  not  fo  much  calculated  for  the 
Convidipn  of  Mahometans  as  of  Atheifis  and  Vnhe^ 
lievers  in  general,  it  feems  to  me  fuiEcient,  juft  to 
touch  upon  it  here,  without  repeating  it  upon 
pvery  Gccafipn  in  the  following  Difcourfes. 

Sect.  XXXIII.  AJhort  Account  of  what  is  propofed 
to  he  done  in  thefoJjQVjing  Work. 

Now  that  we  may  reduce  all  that  has  been 
faid  to  it's  End  and  Deftgny  and  that  we  may  con- 
vince every  reafonable  Perfon  of  the  Ferfedipnspf 
p  o  D,  this  alpne  chiefly  remains ; 

F/r/?,  That  we  endeavour  to  fliew,  that  in  the 
yifible  World,  or  rather  in  that  little  of  it  that  is 
as  yet  thorowly  known  to  us  by  Experience,  there 
j^oes  appear  fo  much  Wifdom,  fp  much  Ppwer, 
ib  much  Goodnef$  and  wonderful  Views^^   that 
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the  greateft  Work  of  Art  that  ever  was  pre- 
pared by  Men,  is  not  comparable  to  it  in  the 
leafi. 

And,  Secondly^  that  we  endeavour,  by  convin- 
cing Examples,  to  fliow  the  undeniable  Truth 
of  what  has  been  faid  above,  relating  to  the  Holy 
Scriptures. 

We  know  very  well  that  an  Athifl  may,  upon 
fome  Occafions,  objed  againft  this  laft  ;  that, 
perhafSy  at  the  Time  when  the  Bible  was  writ, 
Tele/copes  and  Microfcopes  were  in  ufe,  and,  foffibly, 
brought  to  as  great,  if  not  greater  Perfedion  than 
we  find  them  in  this  prefent  Age  5  by  which 
Means  they  will  endeavour  to  evade  the  Proof 
which  we,  in  fome  Places,  have  urged  from 
the  late  Difcoveries  thereof:  But  to  anfwer 
them  in  one  Word,  let  them  confider  with  them- 
felves, 

Firfl,  That  altho'  we  have  Aftronomical  Ob- 
fervations  of  many  Ages  paft,  and  with  them  the 
Defcriptionsof  feveral  Inftruments  then  ufed ;  yet 
we  do  not  find  any  mention  made  of  Tele/copes, 
nor  fo  much  as  the  Name  of  Microfcopes  among 
any  of  the  ancient  Enquirers  into  Nature. 

Secondly,  That  the  Inventers  of  thefe  two  In- 
ftruments, who  lived  in  the  foregoing  Age,  were 
known  to  all  the  Philofophers ;  no  body  being  yet 
able  to  prove  from  any  Memorials,  that  they 
were  known  tq  qthers  before. 

Thirdly y  Whether  it  be  credible,  that  the  old 
Aflronomers  or  Naturaliflsy  if  they  had  known  the 
Things  that  have  1  been  fince  difcoverM  by  thefe 
Optical  Inftruments,  would  have  tranfmitted  dowa 

£4  :• 


xlij  The  PREFACE. 

to  Poflerity,  their  defedive,  and,  many  times, 
falfe  Conceptions  of  Things. 

Finally^  And  which  is  of  the  greateft  Impor- 
tance, let  them  ferioufly  confider,  how  prudent 
it  is,  in  a  Matter  upon  which  their  everlafting 
Welfare  or  Mifery  depends,  to  fupport  their  Sen- 
timents with  a.  perhaps  J  or  it  may  he,  when,  befides, 
every  Thing  that  appears  |n  Hiftory  makes  againft 
*^m. 
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OR,    THE 

Right  Ufe  of  the  Contemplation 

O  F    T  H  E 

WORLD, 

FOR    THE 

ConviBton  ofAtheifls  and  Infidels. 
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CONTEMPLATJON    I. 
Of  the  Vanity  of  all  Worldly  Things. 


Sec  T.  L  Every  Man  is  placed  here  without  his  oiun 

Concurrence* 

O  begin  therefore,  by  convincing  not 
only  thofe  who  are  ftiU  under  Doubts, 
(whether  they  be  to  be  reckoned 
among  the  External  Chriftians  or  not) 
but  even  the  deplorable  and  obfti- 
nate  Atheifty  of  the  great  Neceflity  there  is  to 
be  rightly  aflured  of  the  moft  important  Truths, 
and  to  correft  thofe  Miflakes  which  he  has 

hitherto 
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hitherto  admitted  concerning  every  one  of  *em ; 
he  is  entreated  moft  ferioufly  to  refleft  upon  the 
Things  which  his  ovvn  Experience  informs  him 
daily  come  to  pais  about  him,  and  to  ask  his 
own  Confcience,  whether  he  don't  find  himfelf 
placed  in  this  World  without  any  Ad  or  Concur- 
rence on  his  own  Part  ?  Whether  it  be  in  his 
Power  to  prevent  his  being  one  while  Happy, 
Healthy  and  Strong;  another  while  Unhappy, Sick 
and  in  Pain  ?  Whether  one  Day  does  not  follow 
another  without  his  Leave,  in  which  divers  things 
befal  him,  fome  with,  others  againft  his  Mind, 
notwithftanding  that  he  feels  in  himfelf  a  conti- 
nual Dcfire  influencing  and  governing  all  his  En- 
deavours of  obtaining  Good,  and  avoiding  Evil ; 
which  fometimes  fucceeds,  and  at  other  times 
happens  quite  otherwife  than  he  hoped  for  or  in- 
tended, by  Accidents  which  he  could  not  efcape  ? 
Whether  he  does  not  obferve,  that  what  befals 
him  is  in  common  with  other  Men  ?  But  chiefly. 
Whether  he  does  not  fee  that  many  Men  die  daily, 
and  that  ver}'  few  of  them  feem  to  have  any 
Thoughts  concerning  Death,  efpecially  whilft 
they  are  in  Health  ?  Notwithftanding  that  Sick- 
nefles  and  Difeafes,  by  which  they  are  fnatched 
away,  oftentimes  ftand  in  need  of  but  few  Weeks, 
fometimes  few  Days,  yea  even  Hours,  to  change 
them  from  ftrong  and  healthy  Men  into  dead  B^ 
dies  or  Carcafl'es. 

Sect.  IL  And  mttfl  be  convinced  ej  the  Vncertaintj 

vf  his  Life, 

Further,  whether  he  is  not  like  all  other 
Men,  ignorant  of  the  Time  when  Death  fiiall 
overtake  him  ?  Yea,  at  the  End  of  one  Year  he  fees 
a  great  many,  who,  in  the  Beginning  of  the  fame, 
were  alive  and  healthy  (and  fome  of  whom  fecmed 

to 
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to  be  ftronger  than  himfelf )  to  be  fingled,  as  it 
were  with  Defign,  out  of  the  great  Number  of 
Mankind,  and  to  be  a  Sacrifice  to  Death  and  the 
Grave ;  and  that  no  body  has  been  able  hitherto' 
to  find  but  any  Rule  or  Law  whereby  he  could 
conclude,  that  this  or  that  Man  fliould  die  firft ; 
unlefs  perhaps  fome  very  old  or  incurable  Perfons, 
of  whom  indeed  he  might  fay,  that  their  Death 
was  not  far  oflf :  But  even  in  fuch  cafe,  'tis  not  lefs 
true  that  he  is  ignorant,  as  near  as  they  may  feem 
to  be  to  their  End,  whether  he  himfelf  Ihall  not 
go  before  them :  fo  that  every  Man  is  forced  to 
own,  that  his  End  may  be  near,  as  well  as  that 
of  thofe  whom  he  fees  die  before  him  ;  and  who, 
whilft  they  were  in  Health,  knew  as  little  thereof, 
as  he  himfelf  does  now  of  his  own  Death. 

Sect.  III.  He  mufi  likewife  be  convinced  of  the  Vanity 
cf  aU  worldly  Things  with  refpeEi  to  himfelf. 

Now  fince  Death  does  fo  furely  overtake  eve- 
ry Man,  and  yet  the  Time  of  it  is  fo  uncertain  ,- 
fince  it  deprives  us  of  the  Ufe  and  Enjoyment  of 
all  that  is  in  the  World;  ought  not  everyone  that 
confiders  thefe  Matters^e  convinced  of  the  great 
Vanity  that  is  in  himfelf,  and  in  all  worldly 
Things  with  refped  to  him  ?  Forafmuch  as  he 
cannot  enjoy  either  Profit  or  Pleafure  from  thence, 
but  fo  long  as  he  lives,  and  how  long,  or  how 
Ihort  that  Life  will  laft,  he  knows  not.  This  only 
he  knows,  that  when  he  is  arrived  to  a  certain 
Number  of  Year?,  it  cannot  be  very  long  :  And 
he  cannot  fay,  if  he  confiders  every  thing  as  he 
ought,  that  it  is  very  defirable  to  attain  to  a  great 
Age  j  fince  being  deprived  of  the  Ufe  of  all  his 
Faculties,  his  Death  is  as  it  were  anticipated 
thereby  j  for  it  leaves  him  neither  Feet  to  walk. 
Eyes  to  fee,  Ears  to  hear,  or  Teeth  to  eat  with ; 

and 
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and  thus,  while  he  is  ftill  alive,  he  is  by  degrees 
thruit  out  of  the  Company  of  Men,  and  becomes, 
as  one  may  fay,  a  living  Carcafs. 

Sect.  IV.    It  is  not  even  dejirable  to  live  here  con^ 
tinually^  tho'  in  Health. 

N  o  w  if  we  fhould  add  to  all  this,  that  fuch  as 
live  long  are  not  only  fubjed  to  the  Infirmities  of 
old  Age,  but  often  to  very  grievous  Sicknefs  and 
Pains  y  fome  of  which  are  entirely  or  almoft  in- 
curable, viz..  in  cafe  he  be  deprived  of  all  his 
Strength,  and  worn  away  by  a  Confumption,  or 
tormented  by  the  Gout,  or  Stone  in  the  Bladder, 
by  a  cancerous  Humour,  or  by  the  Falling-Sick- 
nefs  I  to  fay  nothing  of  a  thoufand  other  Diftem- 
pers,  to  which  he  is  obnoxious,  and  which  he 
may  juflly  apprehend,  becaufe  he  fees  fo  many 
other  Men  affeded  with  'em ;  would  not  he  have 
a  great  deal  of  Reafon  to  wifli  that  merciful  Death 
miglit  fet  him  free  from  all  thefe, 'and  frpm  mi-|  ^ 
ferable  old  Age  at  the  fame  time  ?  /  ' '  ■  )i 

Now  if  one  fhould  fuppofe,  which  however  i  ij 
fcarce  happens  to  any  Man,  that  the  Evils  of  old  ' 
Age  do  not  render  his  Life  a  Burden,  and  that 
he  fhall  enjoy  even  as  long  as  the  World  itfelf  (hall 
laft,  the  fame  Strength  both  of  Body  and  Mind 
as  he  did  in  his  Youth ;  yet  when  he  ferioufly 
confiders  every  thing,  this  very  State  and  Condi- 
tion, far  from  being  defirable,  muft  appear  to  him 
very  deplorable :  For,  Fir  fly  in  cafe  his  Native 
Country  fhould  be  ruined  and  laid  wafte  by 
Earthquakes,  Inundations,  or  War,  he  cannot 
efcape  Mifery  and  Poverty  as  well  as  the  refl  : 
And  how  many  Years  of  tedious  Labour  are  there 
required  to  repair  what  he  has  loft,  fo  as  to  be 
able  to  enjoy  the  fame  the  remaining  Part  of  his 
Life  ?  And  having  fcraped  it  up  again  with  Trou- 
ble, 
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bie,  muft  not  this  Man,  who  is  to  live  as  long 
as  the  World  fiands,  be  always  in  Pain  and 
Fear  of  lofing  it,  either  after  the  fame,  or  feme 
other  manner?  At  leaft  fince  the  World  itfelf  is 
fiibjed  to  thofe  Revolutions  with  which  the  Hi- 
ftories  of  all  Ages  have  acquainted  us.  How 
few  Governments  are  there  that  have  been  able 
to  keep  their  Footing  for  feveral  Ages  together, 
and  of  which  the  Inhabitants  have  not  been 
driven  or  rooted  out  ?  And  on  the  contrary,  how 
many  can  we  reckon,  which  after  they  have  rifen 
to  the  higheft  Degree  of  Glory  and  Grandeur, 
yet  at  laft  have  found  their  End  in  an  entire  De-- 
flruftion  ?  So  that  even  fuch  a  long  and  healthy 
Life,  as  we  have  been  fuppofing,  would  only  be 
a  miferable  Pilgrimage  for  him,  in  which,  when 
he  had  hardly  come  out  of  one  calamitous  State, 
he  would  be  in  a  continual  Apprehenfion  of 
another. 

And  if  no  evil  Accident  fhould  overtake  him 
(which  is  not  to  be  conceived)  what  Pleafures 
are  there  in  the  World  that  are  lafting  ?  So  that  he 
can  exped  nothing  elfe  but  that  fuch  a  Pleafure, 
which  whilft  it  was  new,  was  very  agreeable  to 
him,  either  by  long  Enjoyment  ^as  Cuftom  ren- 
ders all  things)  would  become  firll  indifferent, 
and  afterwards  infipid ;  or  at  beft,  by  the  Uncer- 
tainty which  is  vifible  in  all  things,  would  foon 
forfake  him  :  Had  he  a  Wife,  Children,  and  good 
Friends,  which  are  the  moft  comfortable  things 
of  this  World,  they  would  all  die  before  him ;  and 
he  would  every  time  be  fiibjed  to  that  Heart- 
breaking Sorrow  of  lofing  thofe  dearefl:  Treafures 
v/ere  they  to  live  long  ?  So  foon  as  they  are  over- 
taken by  the  Infirmities  of  o!d  Age,  they  would 
only  b^e  continual  Objeds  of  Pity,  and  confe- 
quently  of  Grief  to  him :  Yea,  every  Thirty, 
Forty,  or  at  leaft  Fifty  Years,  he  would  meet  with 

a  new 


6  The  Religious  Vhilofopber. 

a  new,  and  confequcntly  a  ftrange  Generation^ 
and  be  obliged  at  every  Turn  to  enter  into  new 
Friendfliips  and  a  new  Acquaintance  j  or  to  con- 
verfe  with  unknown  People,  whofe  Inclinations 
he  muft  fiudy  and  learn  to  know  again,  to  the 
End  that  he  may,  whether  he  will  or  no,  conform 
his  own  to  theirs,  if  he  expels  to  enjoy  any  Fa- 
vour or  Kindnefs  among  them,  and  not  to  be  ex- 
cluded from  their  Converfation  as  a  ftiff  and  ill- 
natur'd  Fellow  i  And  if  he  has  had  Children,  of 
which  even  a  numerous  Poflerity  are  remaining, 
what  Friendfiiip  and  Love  can  he  promife  himfelf 
from  them  ?  Who,  tho^  they  were  defcended  from 
him,  would  be  yet  in  a  remote  Degree  of  Rela- 
tion ^  fince  Experience  teaches  us,  how  foon  all 
Kindred,  after  a  few  Defcents,  grow  ftrange  to 
one  another :  And  I  have  often  thought,  if  Adam 
himfelf,  our  common  Father,  fhould  return  again 
to  the  World,  and  ftay  here  fome  Ages,  whether 
any  of  his  Pofterity  would  receive  him  friendly  ? 
Efpecially  if  he  Ihould  pretend  to  make  ufe  of 
that  Right,  by  which  he  alone  would  be  entitled 
to,  the  Property  and  Government  of  every  thing : 
Would  not  the  moft  Part,  if  not  every  individual 
Man,  think  that  he  did  them  Wrong,  and  fee  him, 
with  concern,  taking  PofTeflion  of  their  Habita- 
tions ?  Now  in  cafe  the  Refped  and  Love  which 
every  one  owes  him,  could  not  fo  far  prevail,  as 
"to  render  a  Father  happy  among  his  Pofterity, 
what  could  be  expeded  by  a  Man  in  fo  greats 
tho'  ftrong  and  healthy  old  Age,  who  would  be 
no  longer  confidered  as  a  Father,  but  as  a  remote 
Kinfman,  whofe  Pedigree  could  not  be  traced, 
or  perhaps  even  as  a  meer  Stranger  ? 


ECT. 
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Sect.  V.    7he  miferabk  Condition  of  the  Atheifts. 

Since  then  a  long  and  healthful  Life,  which 
otherwife  fecms  to  be  the  moft  defirable  Blefling 
upon  Earth,  is  fo  vain,  a  Man  cannot  be  ren- 
dered happy  thereby ;  let  any  one  who  doubts  or 
denies  the  Perfedions  of  a  God,  extend  his 
Thoughts  farther ;  and  fee,  Firfl^  how  dreadful 
fuch  a  Life  would  be  to  him  in  particular,  even 
tho',  according  to  his  miferable  Philofophy,  he 
had  no  G  o  D  to  fear,  and  that  all  Things  were 
direded  either  by  meer  Chance,  or  by  irrational, 
unknowing,  and  neceflary  Caufes. 

For  from  fuch  Principles  as  thefe  he  mufl 
grant,  that  in  cafe  he  were  unhappy,  nothing  but 
Chance  could  relieve  him ;  if  he  were  happy, 
fince  the  Caufe  therepf  is  accidental  and  igno- 
rant of  its  own  Effeds,  he  muft  live  in  a  continual 
Fear,  that  every  Moment  may  change  his  Condi- 
tion :  And  not  to  reckon  up  all  the  Circumftances 
that  may  evince  the  fame,  what  is  there  in  the 
World  from  which  he  can  exped  the  leaft  Happi- 
nefs  or  Advantage  with  any  Foundation  of  a  rea- 
fonoble  Hope,  and  from  whence  he  can  exped 
any  Love  or  Good-will  towards  him,  let  him  be- 
have himfelf  as  he  will  ?  And  that  Man^s  Life 
muft  be  very  miferable,  who  is  neither  Loved 
nor  Efteemed  by  any  body  :  Suppofe  he  were  a 
Prince  that  governs  a  whole  Nation,  how  can 
he  think,  without  great  Uneafinefs,  that  it  is  by 
meer  Chance  his  Subjefts  obey  him  ?  If  he  be  a 
Subj'ed,  and  lives  under  the  Command  of  a  Su- 
perior ;  muft  he  not  tremble  when  he  confiders 
that  it  is  accidental  only  that  his  Goods  are  not 
ftoln  ;  his  Houfes  burnt ;  his  Wife  and  Daugh- 
ters ravifhed  ,•  his  Sons  carried  into  Slavery,  or 
murdered ;   and  that  it  is  by  meer  Accident  that 

his 
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his  Children,  being  Wicked,  do  not,  without  any 
Scruple  of  Confcience,  Poifon  him  for  the  fiake  of 
his  Inheritance,  in  cafe  they  think  he  keeps  them 
too  long  out  of  it  ?  And  fince  upon  this  fame 
Hypothefis  there  is  no  kind  of  Order  or  Provi* 
dencc,  and  that  Chance,  as  Chance,  may  at  all 
times  produce,  indifferently,  this  or  that  Effect; 
muft  he  not  tremble  when  he  looks  upon  the 
Earth,  which,  if  every  thing  depends  upon 
Chance,  may  immediately  begin  to  burn  undet 
him,  or  may  open  her  Mouth  and  fwallow  him 
up?  And  if  he  looks  into  the  Air,  muft  he  not 
imagine,  that  it  is  purely  Accidental  that  he  is 
not  deftroyed  by  Storms  and  Tempefts,  by 
Thunder  and  Lightning,  or  that  Rains  and  un- 
feafonable  Weather  do  not  ruin  all  his  Planta-» 
tions  and  Pofleffions  ? 

In  vain,  alfo,  will  he  endeavour  with  fuch  like 
Conceits  to  avoid  all  thefe  Terrors-  tho'  he 
fhould  admit  that  it  was  not  a  meer  Chance, 
but  an  unintelligent  NecefTity  which  governs  the 
Univerfe  by  certain  unchangeable  Laws ;  for 
fince  according  to  thefe  fuppofed  Laws,  he  fees 
feveral  interfering  Operations  of  Nature  come 
to  pafs,  whilft  he  fees  the  Air  one  time  Calm, 
another  time  Tempeftuous;  whilft  he  fees  the 
Wind  from  the  South,  and  then  again  from  the 
North  ;  the  Sea  Ebbing  and  Flowing  ;  one  Sea* 
fon  extreamly  Hot,  another  very  Cold,  and  the 
like ;  muft  he  not  confefs  (tho'  he  fhould  fuppofe 
that  all  this  did  neceffarily  happen  )  that  it  will 
be  as  terrible  to  him  as  Chance  itfelf;  to  him 
who  knows  not  when  a  contrary  Effect  fhall  be 
produced  according  to  thefe  fame  Laws^ 
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Sect.  VI.  The  Advantages  'which  they  that  Love  and 
Fear  a  God  enjoy.  , 

Lastly,  let  him  tell  us  fincerely,  whethre  in 
refped  to  all  that  has  been  faid,  he  does  not 
think  thoie  Perfons  to  beunfpeakably  more  happy, 
who  are  convinced  that  they  depend  upon  an  ado- 
rable Creator  ;  by  whofe  Wifdom  they  have  been 
fo  wonderfully  formed  ;  whofe  Power  has  rendered 
fo  many  of  his  Creatures  fubfervient  to  their 
own  Well-being ;  who  has  given  them  the  Capa- 
city to  enjoy  the  fame  with  Pleafure  and  Thank- 
fulnefs ;  who  being  Wife  and  Mighty  can  pre- 
ferve  them,  and  being  Merciful  will  preferve 
them  ;  that  without  his  good  Pleafure,  none  of 
the  aforefaid  Evils  come  upon  them ;  mfomuch, 
that  if  He  be  with  them,  nothing  can  be  againft 
them ;  who,  befides  the  good  Things  of  Na- 
ture which  He  is  largely  and  conftantly  dealing  out 
to  them,  makes  known  his  Wor.d  to  them. ;  and 
to  remove  all  their  Doubts,  has  ftamp'd  it  with 
irrefragable  Marks  of  its  Divine  Original  ;  who 
has  there  revealed  his  Will,  purfuant  to  which  He 
will  be  fought  after,  ferved,  thanked,  and  praifed 
by  them;  who  has  there  manifefted  his  Love  to 
them,  which  paffes  all  Underftanding  ;  and  has 
likewife  promifed  to  render  them  eternally  happy 
after  Death. 

Sect.  VII.  It  is  therefore  mcejfary  tofeekfor  the  De^ 
monflrations  of  a  God,  Pfalm  xiv.  i. 

Now  fince  every  Atheift  muft  confefs,  that 
his  own  Principles  (unlefs  he  will  deny  tKem  too) 
do  render  him  unhappy,  and  caufe  him  to  live  in 
continual  Appfehenlions  ;  I  leave  him  to  judge* 
whether  a  Man  muft  not  be  a  very  abfurd  Perfon^ 
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and,  as  it  were,  an  Enemy  to  himfelf,  who  not* 
withftanding  that  he  fees  the  contrary.  Opinion 
maintained  by  many  others,  of  whofe  Wifdom  he 
has  no  Reafon  to  doubt,  yet  takes  all  the  Pains 
imaginable  to  perfwade  himfelf  that  there  is  no 
God  ;  and  therefore,  whether  the  Holy  Penman  of 
the  firft  Verfe  of  the  14th  Pjalmy  has  not  a  great 
deal  of  Reafon  to  give  fuch  a  Man  the  Name  of 
Fool,  who  tho'  he  can  never  prove  his  Opinions, 
yet  with  all  his  H^arr,  and  all  his  Soul,  endea- 
vours to  make  himfelf  miferable,  and  -to  run 
headlong  into  a  State  full  of  Terror  and  Di- 
flradion  ;  that'is  to  fay,  into  the  Condition  of  an 
Atheift? 

For  a  Confirmation  of  the  Truth  of  what  has 
been'here  faid,  I  could  farther  add,  that!  myfelf 
have  heard  one  of  thefe  miferable  Wretches, whofe 
Judgment  feemed  capable  of  every  thing  but  ac- 
knowledging a  God,  lament  the  Unhappinefs of 
his  Condition  with  great  franknefs,  and  in  the 
moft  pathetick  manner. 

And  I  can't  forbear  faying,  that  the  Remem- 
brance of  it  does  ftill  very  much  affedfc  me  whilft  1 
am  now  writing  it,  tho'  long  after  his  Deceafe. 

To  proceed  ,•  If  any  one  has  a  true  Love  for 
himfelf,  and  does  but  hear  that  it  is  maintained 
by  many  Perfons  for  an  uncontroverted  Truth, 
that  there  is  a  Wife,  Mighty ,  and  Merciful  CrtSLtor 
of  the  Univerfe,  who  can  render  all  thofe  that 
endeavour  to  know,  ferve,  and  honour  Him,  hap-  ^ 
py,  both  now  and  for  ever  ;  and  thofe  that  deny 
or  defpife  Him,  miferable  to  all  Eternity  :  I  fay, 
that  Man  muft  be  in  a  very  defperate  Mind,  if  he 
does  not  think  it  to  be  of  the  utmoft  importance 
to  enquire  into  the  Force  of  firch  a  Proof,  upon 
which  fo  iftany  wife  Men,  living  and  dying,  do 
entirely  depend. 

Sect* 
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Sect.  VIII.  7^^  Tranjition  to  the  following  Contem- 
plations, 

I  HOPE  then,  that  among  thefe  unhappy  Men 
there  may  be  fo'me  found,  who,  in  order  to  free 
themfelves  from  thefe  fad  Uncertainties  (for  no 
Atheifl  ever  had  any  Certainty  of  his  wretched 
Notions)  will  think  it  worth  their  Pains,  ferioufly 
to  weigh  the  Arguments  that  may  contribute 
thereto;  and  we  befeech  fuch  to  pafs  on  along 
with  us  to  the  following  Contemplations  ;  and 
perhaps  the  Great  God  of  Heaven  and  Earth 
may  vouchfafe  (as  we  heartily  beg  of  Him  for 
their  Sakes)  to  open  their  Eyes,  to  the  End  that 
they  may  fee,  and  be  fully  convinced  of  the  un* 
expreflibly  amiable  Perfedions  of  his  Glorious 
Works. 


Contemplation   II. 

Of  all  that  is   Vifible^     and  of  Ourfelves  in 

particular. 


S  E  c  T.  I.     It  is  necejfary  to  call  u^on  G  O  D  at  the 

Beginning.  , 

\  T5  ^^*°^^  we -co  me  to  the  Thing  itfelf,  and  from 
H)  the  Vifible  Part  of  the  World  endeavour 
to  fhew,  that  in  the  Strudure  thereof,  the  Wif-^ 
dom.  Power  and  Goodnefs  of  the  Great  Crea- 
tor Ihines  out  with  more  Brightnefs  and  Luftre, 
than  to  admit  of  a  Comparifon  between  any  of 
hisWorksj  and  thofeof  the  moft  skilful  Artificer 
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that  ever  was.  Let  it  not  feem  ftrange  to  any 
one,  that  in  this  Enquiry,  which  perhaps  may  be 
thought  purely  natural,  we  affirm  it  to  be  abfo- 
lutely  neceflary,  firft  of  all  to  implore  the  Great 
Creator  and  Governour  of  all  Things,  with  the 
deepell  Humility,  that  He  would  be  pleafed  to 
enlighten  our  Underftanding  (which  in  itfelf  is 
fo  dim)  that  we  may  view  and  comprehend  the 
Beauties  and  Wonders  of  his  Works  ^  and  farther, 
that  thro'  his  Goodnefs  He  would  vouchfafe  to 
purify  our  Hearts  from  all  contradiding  Paflions 
and  unreafonable  Notions  refulting  from  thence  ; 
fince  it  is  not  unknown  to  any  one  who  has  ob- 
tained this  Grace,  that  he  can,  as  it  were,  feel 
ai)d  difcover,  in  innumerable  Things,  with  an 
entire  Convidion  of  his  Confcience,  the  adorable 
Maker  of  them;  that  many  things  have  often 
prefented  themfelves  to  his  Mind  formerly,  and 
have  been  rightly  underftood  and  comprehended 
by  him,  without  once  exciting  him  to  look  up  to 
the  firft  and  chief  Caufe  thereof:  So  that  it  plainly 
appears  from  hence,  that  neither  the  Penetration 
of  his  Judgment,  nor  the  Things  themfelves,  are 
fufficient  to  lead  him  to  a  right  Contemplatioti, 
without  fome  farther  Afliftance  befides  them. 
And  in  cafe  an  Atheift  (Iiould  only  confider  thefe 
Convidions  as  Hiftorical  Truths  ;  yet  atleaft  he 
muft  acknowledge,  that  in  a  Matter  of  fo  great 
Importance,  and  upon  which  his  cverlafting  Hap- 
pinefs  or  Mifery  depends  ;  it  would  do  him  no 
Harm,  according  to  his  own  Principles,  if,  like 
the  Athenians,  he  fhould  invoke  the  Afliftance  of 
Z  GODy  as  yet  unknown  to  him. 


Sect. 
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S  E  c  T.  11.  god's  Eternal  Exiflence  proved  jro7n  the 

Creatures* 

No  w  to  proceed  to  our  intended  Work :  Since 
our  Defign  is  rather  to  offer  or  propofe  the  Proofs 
of  the  Pefe6tions  of  G  od,  that  is  to  fay,  of  his 
IVifdonty  Power y  and  Goodnefs,  by  way  of  Con- 
viftion  to  unhappy  Atheifls,  and  doubting  Minds, 
than  to  prove  his  Eternal  Exrftence,  that  being  not 
denied  by  any  Atheifis  who  own  an  Eternal  Being, 
as  far  as  I  know  •  yet  if  fliere  be  any  among  them 
fo  blind  as  flill  to  doubt,  whether  this  alfo  can 
be  demonftrated  from  his  Works,  we  fliall  h'ke- 
wife  endeavour  to  give  them  full  Satisfadion 
herein,  and  to  produce  unanfwerable  Proofs  there- 
of in  this  very  Place,  before  we  proceed  to  the 
other. 

Let  the  Atheifl  then  ask  himfelf,  upon  the  Sup- 
pofition  that  there  was  no  Eternal  Being,  that  is, 
in  cafe  there  ever  was  a  compleat  Nothingy  when 
there  was  neither  Creator  nor  Creature,  nor  any 
thing  whatever  that  had  an  Exiftence,  whether  he 
muft  not  be  convinced,  that  in  all  Eternity  the 
fmalleft  Thing  whatever  could  not  come  toexifl:^ 
and  that  fuch  a  Nothing  mufl  remain  and  continue 
to  infinite  Ages  a  meerand  fimple  Nothing  ? 

So  that  not  only  from  thefe  vaftly  extended 
Heavens,  and  their  unfpeakable  great  Lights  and 
Bodies,  but  even  from  the  mod  tender  Leaf  or 
Grafs,  from  the  moft  contemptible  Stone  we 
tread  upon,  and  from  the  fmalleft  Grain  of  Sand, 
this  Affertion  can  be  irrefragably  maintained  ; 
fince  if  ever  there  was  a  compleat  Nothingy  the 
very  meaneft  of  all  thefe  could  never  have  been 
produced,  ormadetoexift  in  an  Infinity  of  Ages. 

B  ^  SiCT, 
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Sect.  III.  The  fame  ptved  from  Romans  i.  20. 

After  the  fame  manner  we  fee  the  Apoftle 
Paul  proving  God's  Eternal  Poiver,    whereby    Jle 
Exifts  of  himfelf  from  all  Ages,  and  his  Divinity y 
whereby  he  is  diftinguilhed'from  all  Creatures 
that  have  had  a  Beginning:  And  thus  fpeaking  in 
his  Epiftle.to  the  Romans^  Ch.  i.  v.  20.  TheinviftbU 
Things  of  him  from  the  Creation  of  the  World  are  dearly 
feeh,  being  underftood  by  the  Things  that  are  made,  even 
his  Eternal  Power  and  Godhead  ;  fo  that  they  are  with- 
out Excufe:  And  fliewing  likewife  that  in  naming 
the  Creatures  in  general,  he  excepts  nothing  out 
of 'em,  how  fmall  foever  it  may  be,  which  by  its 
Exiftenceis  not  capable  of  convincing,   with   the 
utmoft  Certainty,  every  one  that  has  not  quite  loft 
the  Ufe  of  his  Reafon,  of  G  o  d's  Eternal  Power 
and  Divinity,  that  is,  among  other  Things,  of  his 
Eternal  Exijlence, 

Sect.  IV.  The  Contemplation  ofOurfelves  in  general. 

€  N  o  w  as  this  Contemplation  of  all  Creatures 

in  general,  after  the  aforefaid  manner,  is  a  Tc- 
ftimony  to  every  Man^s  Confcience,  that  there  is 
an  Eternal  G  o  d;  fo  likewife  will  every  Man  that 
only  views  the  Frame  and  Conftrudion  of  him- 
felf, (and  confiders  who  he  is,  and  whereof  he 
confifts  ;  how  he  is  come  injto  this  World  and  pre- 
ferv'd  therein,)  from  thence  be  convinced  of  the 
VVifdom,  Power,  and  Goodnefs  of  fuch  a  Go  d, 
without  hardly  confidering  any  other  Particu- 
lars, tho'  we  hope  alfo  to  account  for  them 
hereafter. 

^  He,   therefore,  who   has  hitherto  denied    or 

doubted  of  fo  weighty  a  Truth,  let  him  turn  his 
Eyes    and   Thoughts    firft    upon  himfelf  only, 

when 
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when  he  cannot  bur  confefs,  that  he  has  a  Body, 
of  which,  being  in  Health,  he  is  capable  to  move 
fome  Parts,  iuch  as  the  Hands,  Feet,  Eyes,  &c, 
arbitrarily,  and  according  to  bis  own  Pleafure  ; 
and  again  '(which  is  very  remarkable)  that  his 
Will  has  little  orno  Influence  or  Power  over  other 
Paits:  Tjius  his  Heart  beats,  his  Blood  circulates, 
his  Stomach  and  Bowels  are  moved  ;  the  Hu- 
mours and  Fluids,  which  compofe  fo  great  a  Part 
of  his  Body,  produce  feveral  Effeds  in  him,  with- 
out his  being  able  either  immediately  to  hinder 
or  promote  their  Operation  :  Moreover,  he  finds 
that  he  Underdands, Wills,  Reafons,  Loves,  Hates, 
Fears,  Hopes,  and  (in  one  Word,  that  Philofo- 
jjhers  commonly  make  ufe  of  to  Sum  up  the 
whole)  that  he  Thinks. 

S  H  c  T.  V.     The  Contemplation  of  our  Body^  which  is 

Earth. 

Now  upon  enquiring  firil:  into  our  Body,  we 
are  convinced  by  certain  Experience,  that  the 
fame  confifts  of  the  Food  we  ufe,  fuch  as  Herbs, 
Fruits,  Corn,  Flefh,  Fifh,  Water,  and  the  like. 
The  Beafts  have  likewife  their  Food  ;  and  tho' 
thefe  eat  one  another,  yet  the  Food  of  moft  of 
them  confifls  of  Plants  and  Water  ;  for  as  for 
Foflils,  Metals,  and  fuch  like,  we  do  not  yet 
know  that  they  ferve  for  Food  to  any  Creatures  ; 
and  tho'  they  Ihould,  yet  the  following  Proof 
will  remain  in  its  full  Force. 

Now  all  thefe  Plants  fpring  out  of  the  Earth, 
and  being  fown,  feem  to  draw  their  whole  Sub- 
ftance  from  Earth  and  Water,  excepting  only  what 
Air,  Light,  or  fuch  like  Matter,  may  contribute 
thereto ;  which  Mixture  of  all  together,  becaufe 
we  meet  with  it  in  all  fruitful  Soils,  we  (hall  here- 
after, for  brevity  fake,  call  by  th^  common  Name 
of  Earth.  From 
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From  whence  then  a  Man  muft  finally  conclude, 
that  the  Matter  whereof  his  Body  confifls,  is  no-: 
thing  but  the  Water  he  ufes  in  his  Drink,^  together 
with  an  altered  and  difguifed  Earth,  wliich  firft 
becomes  Plants,  and  afterwards  is  turned  into  the 
Subftance  of  his  Body. 

Now  if  all  this  does  not  appear  clearly  enough 
to  him,  let  him  fuppofe  the  Perfon  of  a  Man, 
who  having  been  before  very  fat  and  heavy,  has 
loft  feme  Pounds  of  Fat  by  Sicknefs ;  if  fuch 
a  Man  being  reftored  to  his  Health,  and  ufing  no, 
other  Food  than  Bread  and  Water,  fhould  again 
attain  to  his  firft  Weight ;  whence  proceeds  this 
his  new  Flefh,  but  from  the  aforefaid  Bread  and 
Water  ?  but  more  efpecially,  if  he  confiders  the 
Small nefs  of  his  Body  in  the  very  beginning, 
which  when  his  Mother  firft  conceived  him,  was 
fcarce  of  the  Weight  of  half  an  Ounce ;  tho* 
the  fame  Body  afterwards,  firft  by  the  Nourifh- 
ment  it  received  from  the  Mother,  and  after- 
wards what  it  took  in  itfelf  (both  which,  with  re- 
fpe6i:  to  the  Matter  of  it,  can  be  called  pothing 
but  Earth)  grows  up  to  a  Man  of  fo  many  Pounds 
weight  :  And  will  he  then  ftill  doubt,  fince  all  this 
Nouriftiment  confifts  of  Water  and  Earth  only^ 
whether  his  whole  Body,  in  its  utmoft  Extent,  is 
any  thing  elfe  but  a  metamorphofed  or  tranfub- 
fiantiated  Earth? 

Sect.  VI.  'That  the  Body  does  not  Think. 

H  Av  I N  G  now  difcover^d  thefe  Things  con- 
cerning his  Body  (that  we  may  advance  a  little 
farther)  let  him  fuppofe  himfelf  fitting  with 
another  Perfon  at  Dinner;  could  he  think  that 
the  Bread,  Flefh,  Fifh,  Beer,  Wine,  dTc.  that  arc 
^aten  and  drunk,  fhould  firfl  beconie  Nourifh- 

mentj 
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nient,  and  afterwards  being  turned  into  his  Body 
(or  rather,  that  a  quantity  of  Earth,  from  whence 
thisNourifhment  proceeds)  has  the  Capacity  ro 
judge  of,  and  to  underftand  his,  or  another  Man's 
Difcourfe;  or  can  coniprehend  the  Demonftration 
of  a  Propofition  in  Euclid  ?  or  l^t  him  confider, 
whether  a  skilful  Chymift  and  Philofopher  could 
cverjuftly  fancy  to  himfelf,  that  he  was  able  to 
produce,  out  of  fuch  Food  or  Nourifhment,  a 
folid  or  fluid  Body  (befides  which  two,  no  third 
can  be  (hewn)  that  can  Think,  Reafon,  and  Dif- 
courfe  like  a  Man  ?  Now  I  cannot  bring  myfelf 
to  fuch  a  Belief,  that  there  ever  was  any  Man, 
who  defired  to  pafs  for  a  Perfon  of  the  leaft  Senfe, 
capable  of  advancing  fuch  Notions,  and  intrench- 
ing himfelf  in  the  fame,  againft  an  approaching 
Eternity. 

Sec  T.  VII.     The  Souldemonflrated. 

All  this  being  duly  weighed',  can  a  Man 
make  any  other  fort  of  Conclufion,  than  that'his 
Food,  confiding  of  Earth  and  Water,  is  thcvSub- 
ftance  of  his  Body  ;  and  that  nothing  of  thofe, 
or  of  any  thing  elfe  produced  by  thofe,  (nor  con- 
fequently  his  Body)  is  capable  of  Under  ft  anding^ 
Reafoning,  or  'Thinking. 

And  yet  he  is  afl'ured,  and  plainly  convinced, 
that  he  both  Underftandsy  ReafonSy  and  Thinks  : 
This  therefore  is  an  irrefragable  Proof  that  there 
is  fomething  elfe  in  him  befides  his  Body,  which 
Underflandsy  Reafons  and  Thinks  ;  fo  that  he  does 
thereby  know  fo  much  of  himfelf,  as  that  he  is 
compofed  of  two  diftind  Subftances,  'viz.,oi^ 
Body  which  is  Earth,  and  of  fome  other  thing 
befides  his  Body,  which  other  thing  Underflands^ 
ReafottSy  and  "fhinks:  This  lafl:  is  called  the  Soul; 

and 
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and  therefore  he  kivows  that  he  docs  confift  of'^ 

Body  SLnd  Soul.    -  —  ••■'■'  -^ 

$;6<iT.  VIII.    No  Man  proceeds  from  himfelfy    not 
from  his  Parents y  but  from  another. 

Being  come  thus  far,  and  knowing  what  he 
Is^  let  a  Scepticky  or  an  Atheift,  go  a  little  farther 
with  us,  and  endeavour  to  find  out  how  he  came 
into  this  World,  and  how  he  is  here  fnpported. 

And  that  he  may  bring  himfelf  to  confider  the 
fame  experimentally,  let  him  examine  himfelf,  and 
fee,  if  it  was  in  his  Choice  or  Power  to  be  here 
or  not,  whether  he  would  choofe  to  be  formed  Sick 
or  Healthy,  Blind  or  Seeing,  Streight  or  Crook- 
ed :  To  all  which,  without  doubt,  he  will  anfwer, 
that  he  would  rather  be  formM  with  the  good 
Qualities.  On  the  contrary,  let  him  by  his  own  Ex- 
perience enquire,  whether  he  be  not  placed  here 
without  the  leaft  Ad:  or  Concurrence  of  himfelf, 
and  entirely  without  his  own  Knowledge,  in  the 
Condition  wherein  he  finds  himfelf,  and  wholly 
uncapable  of  bellowing  on  himfelf  more  or  fewer 
Advantages  of  Nature :  Confequently  then,  he 
muft  be  convinced  that  he  does  not  proceed  from 
himfelf,  but  from  another. 

But  fuppo(ing  it  fhould  be-objefted  by  fome 
body  (who  being  wavering  and  full  of  Doubts, 
and  unwilling  to  confent  to  what  has  been  here 
advanced,  leaft  he  fhould  be  forced  to  acknow- 
ledge a  God)  that  his  Parents  were,  by  way  of 
Procreation,  the  firft  Caufes  of  his  Exiftence  in 
this  World ;  which  at  firft  fight  carries  fomething 
fpecioiis  with  it :  yet  if  he  will  be  pleafed  to 
penetrate  farther  into  the  Matter,  he  cannot  re- 
fafe  believing,  that  his  Parents,  as  well  as  others, 
owe  their  Beginning  to  that  defire  of  propagating 

(heir 
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their  Species,  which  is  naturally  implanted  ih^lf^ 
Creatures;  without  any  Certainty  atthe  raitie  tWie^^ 
or  thought  of  the  Confequenees  of  fuch  in  Aft.' 
And  nliift  he  not,  moreover,  corfeft,  that  none' 
of ''cm  all  were  capable  of  knowing  or  fa^'ing 
whether  it  fhould  be  a  Man  or  Womah,  a  deform- 
ed cfr  well-fhaped  Child,  that  was  to  b€  produced? 
Yea,  after  the  Birth,  does  it  clearly  appear  to  eH 
thcr  of  the  Parents,  how  the  Body  of  fueh  a  Child 
is  framed  with  refped:  to  its  Veins,  Nerves,  Flefh, 
Bones,  Humours,  and  other  Parts  ? 

No\^  if  all  this  bebtought  to  pafs  without  the 
Knowledge  of  the  Parents  ;  if  they  be  entirely 
ignorant  of  the  Compo(ition  or  Strudurfe  of  their 
Child,  how  can  he  look  upon  them  aS.the  true 
Caufe  of  his  Beifig  and  Subfifting?  Can  one  juft- 
ly  hold  that  Perfon  for  the  Artificer,  or  the  teal 
Caufe  of  any  Machine,  who  is  forced  to  own 
tiiat  he  does  not  know  any  thing  of  the  Conftru- 
6tion,  nor  how  it  came  to  be  fo  made  ?  and  yet 
more,  who  did  not  fo  much  as  know  even  whe- 
ther it  was  made  by  him,  tho^  he  did  all  that  lay 
in  his  Power  towards  the  Produ6tion  of  it  ? 

Andfincehe  cannot  judge  that  his  Parents  have 
contributed  more  to  him  than  others  do  to  their 
Children,  muft  he  not  own  that  it  follows  from 
thence,  that  he  is  placed  here  ehtirely  without  his 
own  Concurrence,  and  without  being  able  toprovt 
that  his  Parents  are  any  thing  elfe  but  unknowing, 
and  confequently  no  true,  but,  at  the  moft,  inftru^ 
mental  Caufes  only  of  his  Exiftence  ? 

Moreover,  to  the  end  that  we  may  obviate  all 
Evafions,  and  demonflrate  undeniably  that  he 
cannot  be  produced  by  his  Parents  as  true  Caufes, 
le^  him  recoiled,  that  befides  his  Body  there  is 
a  Soul  of  which  he  confifts,  which  has  been  al- 
ready fhewn  to  be  entirely  different  from  his 
Body.   Now  all  that  could  happen  'towards  his 

Pro- 
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Produdion  on  the  part  of  his  Parents,  feems  on^ 
ly  to  have  refped  to  his  Body,  and  confifts  in 
nothing  more  than  in  the  Communication  of  the 
Semen  Corporeum,  which  likewife  has  its  Original 
from  Food  and  Nourifliment;  and  therefore,  ac- 
cording to  what  has  been  proved  above,  is  no- 
thing elfe  but  metamorphofed  Earth  and  Water. 
Now  this  Earth  and  Water,  or  any  thing  elfe 
that  proceeds  from  them,  does  neither  Under- 
ftand  nor  Think,  and  yet  he  himfclf  does  both ; 
for  which  Reafon  he  ought  certainly  to  be 
convinced,  that  he,  as  a  Man,  that  is  to  fay,  as 
an  intelligent,  rational,  and  thinking  Creature, 
can  by  no  means  owe  his  Being,  to  his  Parents ; 
and  fince  he  cannot  be  the  Caufe  of  himfelf  neither, 
he  muft  therefore,  as  well  as  all  his  Forefathers, 
have  been  brought  into  the  World  by  fome  other 
Being. 

I  have  here  in  the  Beginning,  that  I  might  not 
feem  to  argue  too  acutely,  pafled  over  thofe  mo- 
dern Obfervations,  by  which  it  is  pretended,  that 
the    Human^   Body  draws   its    Origin  from  a 
Stamen  or  Fundamental  Principle,  in  which  the 
Members  are  rolled  up  as  in  a  Clew  or  Ball  of 
Thread;  which  afterwards,  by  the  help  of  Nou- 
rifliment,  is  filled  up  and  unfolded  to  a  Vifible 
Body.     The  Reafon  is,  becaufe  the  Proof  which 
we  have  here  in  view,  would  flill  remain  of  the  ' 
the  fame  Force.     Firjiy  Since  this  Stamen^     how 
fmall  foever  it  may  be,  whilft  it  continues  un- 
folded, is  neverthelefs  a  real  Corporeal  Subftance. 
Secondly    Becaufe  it  i$  not  yet  proved,    that«  this 
Stafnen  does  not  proceed  from  the  Fluids  of  the 
Father  or    Mother,    or  of  both,   and  therefore 
does  likewife  confifl:  of  difguifed  Earth.    Tloirdlvy 
By  what  Caufe  foever  this  Stamen  is  produced,  it 
cannot  be  denied,  that  when  it  is  quite  unfolded 
into  a  Vifiblt  Body,  it  is  neverthelefs  a  Corporeal     , 

Sub- 


The  Religioits  Philofopher.         2 1 

Subftancc,  and  fo  remains.  Now  that  fuch  a 
Subftance  can  Difcourfe  or  Thinky  no  body  that 
would  pafs  for  a  wife  Man  will  rafbly  affirm  j  not 
do  I  believe  neither,  that  there  was  ever  any  one 
found  who  would  perfift  in  this  Notion,  That  we 
ought  to  afcribe  the  true  and  real  Caufe  of  the 
Formation  of  our  own  Stamen^  or  of  any  other 
Human^  Body,  to  our  OM^n  Knowledge,  or  to 
that  of  our  Parents.  Whoever,  therefore,  does 
any  thing  ignorantly  and  unknowingly,  cannot,  as 
we  have  faid  before,  be  confiderM  any  otherwife 
than  as  the  inftrumental,  but  by  no  means  the 
true  Caufe  of  any  Effed :  From  whence  it  follows. 
That  the  Conclufion  muft  remain  as  it  did  ,•  name- 
ly, that  neither  our  Parents ,  nor  vie  ourfelvesy  are  the 
trtie^Caufes  of  our  Exi fling  here. 

S  EC  T»  I-X.   Tljat  our  Support  is  from  Another. 

Now  after  the  above-mention'd  Difcoveries, 
it  may  eafily  be  made  appear  to  every  Man,  that 
as  he  is  not  placed  here  by  his  own  Power,  fo 
neither  is  he  fupported  by  the  fame  :  For  if  he 
were,  he  might  at  leaft  provide  Food  and  Nou- 
rifliment  for  himfelf :  But  can  he  make  the  Sun 
to  rife,  which  caufes  every  Thing  to  fpring  out 
of  the  Earth  ?  Can  he  bring  down  a  Drop  of 
Rain  from  Heaven,  which  renders  the  Ground  fo 
fruitful,  and  which  like  wife  muft  ferve  him  for 
Drink  ?  Can  he  communicate  an  Exiftence,  and 
the  neceffary  Properties  to  one  fingle  Ear  of  Corn, 
or  to  the  fmallell  Blade  of  Grafs,  in  order  to  feed 
himfelf,  and  thofe  Creatures  which  he  ufes  for  his 
Nourifhment?  But  to  go  yet  farther,  fuppofing 
he  had  Food  in  abundance,  can  he  tell  after  what 
manner  his  Body  is  thereby  fupported?  Or  does 
he  know  where  that  which  refreihes  his  Body  re- 
mains, as  foon  as  it  has  paffed  thro^  his  Stoiiach 

and 
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and  Bowels,  and  how  his  Food  is  turned  into 
Blood  aiid  other  Juices,  and  how  they  again  are 
cprwerted  into  fuch  liferent  Parts,  ot  which  his 
Body  confifts  ?  So  that  here  again,  he  can  con- 
clude uo  otherwife,  than  that  ail  this  furpafles  his 
Power,  and  that  it  is  not  by  himfelf,  but  by  fome 

other  Being,  that  h.e  exifts  and  is  upholden. 

» 

Sect.  X.    And  this  other  Beings  either  knous^  or  is 
ignorant  of  what  he  doeth. 

Now  being  thus  far  affured  from  what  has 
been  fajd,  th^t  a  Man  is  not  produced  by  himfelf 
ngr  by  his  Parents,  bjut  by  fome  other  Being,  by 
which  he  is  like  wife  fupported  ;  I  leave  any  one 
to  judge,  whether  he  can  liye  in  a  perfeft  Tran- 
quility, without  endeavouring  to  know  what  kind 
of  Being  it  iSy  by  which  he  is  made  ^KiA  pre- 
ferv'd  ;  fince  I  cannot  think  that  he  is  fo  infen- 
lible,  or  fo  little  aifcded  concerning  thofe  Things 
that  relate  to  his  own  Happinefs  or  Mifery,  as 
act  to  look  upon  this  to  be  an  Afiair  of  the  ut- 
moft  importance. 

If  then  he  wilf  endeavour  with  us  to  enquire 
into  thefe  Matters,  he  mull  at  leaft  acknowledge 
for  an  undeniable  Truth,  that  the  Caufe  by 
which  he  is  here  placed  and  fupported,  does  either 
kaow  and  imderftand  its  own  Actions,  or  elfe  is 
entirely  ignorant  of  them ;  that  is^  he  mull  either 
agree  with  the  wifefl:  part  of  the  World,  that 
there  is  a  G  o  d  by  whom  he  is  made  and  preferv'd, 
who  knows  what  he  did,  and  what  he  daily  does, 
with  refpedt  to  him  ;  or  elfe  he  muU  endeavour 
tp  perfwade  himfelf,  purfuant  to  thofe  Principles 
of  unhappy  Atheiflsy  (  which  have  never  yet  been 
demonftrated )  that  he  was  brought  inco  the 
World  by  a  meer  and  ignorant  Chance,  or  by  a 
neci^ary  Confequence  of  the  Laws  of  an  un- 
knowing 
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knowing  Nature  :    One  of  thefe  muft  be   un- 
doubtedly tme. 

Sect.  XI.    That  our  Maker  and  Preferver  is  IVife^ 
Mighty  and  Merciful, 

Now  in  order  ferioufly,  and  without  Paflion 
or  Pre/iidice,  to  con  fid  cr  To  important  a  Matter, 
and  to  know  which  of  thefe  two  Qtieftions  are 
to  be  received  for  Truth ;  let  him  fuppofe,  that 
he  were  to  be  brought  into  a  Room,  where  he 
Should  (ee  feveral  Clocks  and  Watches  that  have 
been  adjufted  with  all  the  Skill  and  Perfeftion  the 
Artificer  could  exert,  fo  that  they  went  very,  true 
and  regular ;  and  then  let  him  ask  himfelf,  whe- 
ther he  thinks  thofe  Machines  could  acquire  their 
'Exiftence  and  Aptnefs  to  perform  their  feveral 
Funftions,  without  the  Concurrence  of  the  Skill 
and  Judgment  of  a  Workman,  and  only  by  Caufes 
that  were  ignorant  of  the  Effefts  they  produced, 
{bch  as  meer  Chance,  or  neccffary  Laws  of  Na- 
ture ?  and  whether  he  would  not  judge  that  any 
"Man,  who  (hould  undertake  to  deduce  fuch  Con- 
clufions  from  his  own  Philofophy,  were  not  quite 
out  of  his  Senfes  ? 

After  having  maturely  confider'd  all  this, 
let  him  proceed  farther,  and  inftead  of  Clocks, 
let  him  caft  his  Eyes  upon  the  Frame  and  Con- 
flruftion  of  his  own  Body,  or  upon  that  of  Beafts, 
Birds,  Fifhes,  Plants,  and  other  Wonders  of  Na- 
ture, and  think,  fince  a  good  Clock  does  un- 
doubtedly prove  its  Workman  skilful,  whether  in 
each  of  thefe  laft  mentioned  Things  there  does 
not  appear  an  Art  incomparably  greater  than  that 
which  ihews  itfelf  in  the  very  beft  Clocks?  foraf- 
much  as  it  is  moft  certainly  true,  that  the  beft 
Artificer  in  the  whole  World,  is  not  capable  of 
producing  even  a  Moufe  or  a  Fly,  a  little  Flower 

or 
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or  a  Plant,  tho^  never  fo  fmall,  in  fuch  a  Per* 
tedion  as  we  fee  them  daily  appearing.  Let  him 
therefore  (ilently  examine  himfelf,  whether  all 
his  Acheiftical  Arguments  can  bring  him  to  em- 
brace thefe  miferabie  Notions  for  Truth  with 
Tranquility,  and  without  a  continual  Remorfe 
of  Confcience,  ^uiz,.  that  he  who  made  his  Body, 
and  all  thefe  Things,  after  fo  wonderful  a  manner, 
and  out  of  fuch  improper  Matter  as  the  Earth 
appears  to  be  for  fuch  a  Purpofe,  fhould  be  fo 
far  void  of  Wifdom  and  Underftanding,  as  not 
to  know  after  what  Manner,  nor  to  what  End,  he 
had  made  the  fame  ? 

Now  fince  an  unhappy  Atheifi  feems  to  be  un- 
avoidably obliged  by  all  thefe  Things,  to  acknow- 
ledge that  his  Creator  is  wonderfully  Wife ;  fince, 
moreover,  the  Manner  whereby  he  is  preferv'd, 
feems  to  convince  him,  that  this  his  Preferver 
is  not  only  Wife,  but  alfo  Mighty  and  Merciful  ; 
:,  having  moft  bountifully   provided  fuch  a  great 
!  Body  as  the  Sun  to  give  him  Light ;  the  Air  fur- 
i  rounding   this  whole  Earth,  for  Refpiration  ;  fo 
':  great  a  quantity  of  Water,  to  affwage  his  Thirft  ; 
j  inch  a  number  of  Plants  and  living  Creatures,  to 
fatisfy  his  Hunger,  and  to  refrefh  him  ;    and  fo 
j  many  other  Things  for  other  Ufes,  without  any 
I  Co-operation  on  his  Part,    and   fuch  wonderful 
Faculties  for  the  Enjoyment , of  them  ali:)/Let 
;  hfm  finally  confider  with  himfelf,  what  he  ought 
to  exped,  even  in  his  own  Judgment,  from  the 
juft  Wrath  of  this  his  Maker  and  Preferver,  in  j: 
cafe  he  continues  to  deny  his  Wifdom,  to  defpife  ^ 
his  Power,  and  to  be  ungrateful  for  his  Mercies  ; 
and  in  order  to  free  himfelf  from  the  Obligations 
he  lies  under  to  Providence  for  all  thefe  good 
Things,  if  he  continues  to  afcribe  them  all  en- 
•  tirely  to  infenfible  and  ignorant  Caufes. 

Sect.' 
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Sect.  XII.     'The  Tranfition  to  the  following  Con^ 

templations. 

i  CAN  fcarce  think  it  poflible,  that  there  fhould 
ftill  be  an  Atheift  fo  deplorably  obdurate,   after 
having  weighed  all  thefe  things  moft  ferioufly  by 
himfelfj  as  to  dare  to  own,  that  the  Confideratioa 
thereof  does  not  make  him  uneafie  ;    and  in  cafe 
there  fhould  be  any  that  had  fo  far  abandoned 
themfelves  to  their  feducing  Paffions,  yet  it  is  not 
to  be  imagined,  th^t  all  of  "em  have  fo  greatly 
renounced  their  Reafon,  as  not  to  think  it  worth 
their  while  to  pafs  on  with  us  to  the  Contempla" 
Hon  of  the  Works  of  the  great  Creator  in  the  follow- 
ing Difcourfes ;    or  that  among  fo  many  Parti- 
culars and  Wonders,  which  they  will  there  meet 
with,  there  fhould  not  be  one  fingle  one,  fuifi- 
cient  to  make  them  fee  their  Error,    and  to  give 
them  a  convincing  Proof  of  a  Deity  fhining  out 
fo  brightly  from  thence.     This  I  can  fay  experi- 
mentally, that  by  the  Meditation  chiefly  of  what 
has  been  here  offer^'d  in  thefe  two  firfl:  Contem- 
plations, an  unhappy  Perfon,  whom  I  had  for- 
merly  often  befought,    while  he  was  in  good 
Health,    that  he  would   ferioufly   weigh   thefe 
Things  by  himfelf,  (and  who  Was  wont,  even 
till  a  few  Weeks  before  his  Death,  where-ever 
he  could  fpeak  his  Mind  freely,  to   ridicule   all 
fuch  as  acknowledged  and  ferved  a  God)  was  by 
G  o  D^s  Grace  brought  over  to  better  Thoughts, 
and  to  a  Convidion  of  his  Exiftence,  as  he  con- 
feffed  to  me  with  his  own  Mouth  in  his  lafl: 
Llnefs. 
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Contemplation  III. 

Of  foirie  Particulars  in  the  Mouth, 

Sect.  I.     Concerning  the  Teeth, 

TO  begin  then  ;  let  us  firft  contemplate  our 
own  Body,  and  all  the  wonderful  Strudure 
thereof;  which,  tho'  the  moft  part  of  ourFood, 
as  Bread,  Flefh,Fifli,cir't.  confifts  of  folid  Bodies, 
cannot  be  nourifhed  by  them  fo  long  as  they  re- 
main fiich,  and  are  not  firft  converted  into  Fluids; 
wherefore  a  Means  was  requifite  to  turn  thefe 
folid  Bodies  into  a  liquid  Matter,  and  even  fuch 
as  fhould  be  proper  to  preferve  and  nourifh  us. 

For  this  Purpofe  there  are  Teeth  planted  in  our 
Mouths,  of  which  thofe  that  ft  and  foremoft  are 
fiiarp  and  cutting,  in  order  to  bite  off  a  Part  of 
that  Food  which  is  taken  in^  whofe  femicircular 
Figure  is  wifely  adapted  to  a  juft  Meafure  of 
the  Piece  to  be  bitten,  and  fo  as  to  be  afterwards 
chewed  with  the  moft  Conveniency,  as  every  one 
may  experience  who  makes  his  Biting  greater 
or  fmaller.  The  fecond  Sort  are  thofe  that  arc 
called  Dog-Teeth^  and  thofe  are  more  pointed  than 
cutting,  and  feem  to  be  particularly  defigned 
for  fomethirig  that  is  tougher  and  harder,  and 
which  cannot  cafily  be  penetrated  by  the  former, 
in  order  to  hold  it  faft,  and  fo  to  divide  it  from 
the  other  Part. 

Does  there  not  appear  a  wife  End  in  all  this  ? 
Why  arc  not  the  following  Te€th,which  are  called 
Grinders,  of  the  fame  Figure  ?   Why  are  they  flat 

and 
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and  broad,  and  uneven  with  Cavities  and  Protu- 
berances, as  if  Nature  intended,  that  what  was 
bitten  oft"  by  the  tbremoft,  fhoiild  be  beaten  fmall 
and  ground  by  thefe  latter,  to  which  their  Un- 
evennefs  contributes;  as  it  is  in  fome  Mill  Stones 
that  are  made  uneven  on  purpofc,  in  order  to 
grind  the  better  ?  If  this  is  done  by  Chance,  why 
don't  the  Grinders  ftand  foremoft,  and  the  Fore- 
Teeth  in  the  inward  Part  of  the  Mouth,  which 
would  certainly  render  biting  and  chewing  very 
•lineafie  ?  How  happens  it,  that  almofl  all  the 
other  Bones  are  clad  with  a  tender  and  fenfible 
Membrane,  but  the  Teeth,  fo  far  as  they  ftanid 
out  of  the  Gums,  with  none;  unlefs  it  were  to 
avoid  that  Pain,  which  the  Ufc  of  'em  in  biting 
would  occafion,  by  prefTing  upon  fuch  a  Mem- 
brane ? 

Sect.  II.     Oftl^e  Enamel  of  the  Teeth. 

Can  any  one  fuppofe  that  it  is  without  Wifdom 
and  Defign  (fince  the  naked  Bone  can  rarely  en- 
dure the  Air  without  Corruption,  and  the  cover- 
ing it  with  a  Membrane  would  be  here  ufelcfs 
and  inconvenient)  that  the  Teeth  are  furrounded 
with  a  hard  Subftance,  which  the  Author  of  the 
Hiftory  of  the  French  Academy  of  Sciencesy  for  the 
Year  i6p>),  />.  48.  calls  the  Enamel  ^  wherewith 
they  are,  as  it  were,  glazed  round  about,  fo  far 
as  they  are  expofed  to  the  open  Air  ;  and  which 
as  foon  as  they  lofe,  they  rot  and  are  corrupted. 
In  Tab.  \.  Fig.  i.  you  may  fee  a  Reprefentation 
thereof:  The  Line  A  C  F  H  is  that  Part  of  the 
Gums  out  of  which  the  Teeth  appear  ,•  A  E  C  and 
FG H  are  the  Roots  of  the  Teeth :  The  Parts 
ADCB  and  FLHII  (hew  the  Enamel  or 
Glazing,  which  confifts  of  fmall  Fibres  running 
parallel  to  each  other,  that  joyn  fometimcs  at 
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the  Top,  but  below  are  feparated  from  each 
other:  This  Enamel  covers  the  whole  Too.h 
as  far  as  it  ftands  out  of  the  Gums :  M  M  are 
the  little  Holes  through  which  the  Nerves  pafs 
into  the  Root  of  the  Teeth  of  young  People,  but 
are  clofed  in  Old,  as  in  N  N  ;  by  which  means 
this  Part  of  the  Nerves,  which  are  otherwife 
in  the  Teeth,  is  feparated  from  the  remaining 
Nerves. 

The  Bone  of  a  Tooth  is  remarkably  harder 
than  all  other  Bones,  and  is  therefore  thought  by 
fome  to  be  of  a  petrified  Subftance,  to  the  End 
that  it  might  not  become  ufelefs  by  Attrition. 
And  whereas  other  Bones  ceafe  growing  after  a 
certain  Age,  the  Teeth,  or  at  leaft  their  Enamel, 
increafes  even  to  old  Age,  in  order  to  make  good 
the  continual  wearing  of  'em :  this  appears  when 
we  lofe  a  Tooth  out  of  one  of  the  Jaw-bones, ' 
that  which  is  oppofite  to  it '  in  the  other,  be- 
coming oftentimes  longer  than  thofe  which  are 
aext  to  it. 

Sect.   III.     Of  the  Lips, 

T  o  fay  no  more  of  other  Ufes  of  the  Teeth, 
with  refpeft  to  the  Beauty  of  the  Countenance, 
and  particularly  for  Speech,  which  by  their  means 
becomes  intelligible,  eafie  and  diftind  :  Who  can 
confider  the  Strudure  of  the  Lips  without  Aftonifh- 
ment,  and  their  Motion  in  fuch  various  Manners? 
The  Opening  of  them  for  the  Reception  of  Food ; 
the  Clofing  of  them  again  to  prevent  the  fame 
Food,  whilft  it  is  chewed,  from  falling  out  of  the 
Mouth ;  the  Ufe  of  ''em  in  Humane  Speech ;  by 
thefe  the  Children  fuck  their  Mother ;  and  thefe, 
together  with  the  Tongue  and  Cheeks,  are  ufeful 
in  chewing  the  Food,  which  not  being  able  to 
remain  under  the  Jaws  and  Teeth,  is  by  them,  at 

every 
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every  turn,  brought  back  again,  till  it  becomes 
fmall,  and  fufiiciently  moiftened  by  the  Spittle. 

Sect.  IV.     Of  the  Glands  of  the  Mouth. 

Is  ic  not  likewife  by  a  wife  Contrivance,  and 
not  by  meer  Chance,  that  there  are  in  the  Mouth 
fo  many  Glands  or  Fountains  of  Spittle^  Since  if 
the  Food  ihould  remain  dry,  it  could  not  be 
fwallowed  down,  but  with  a  great  deal  of  Trou- 
ble; whereas  the  Moifture  that  proceeds  from 
them  by  innumerable  Orifices,  is  mingled  with 
Food  whilil  it  is  chewed ;  and  this  Liquor,  or 
Moifture,  is  brought  thither  by  long  VelTels,  and 
diftant  Glands,  not  only  to  the  aforefiaid  End, 
but  (which  is  more)  to  give  an  Occafion  for  the 
more  eafie  converting  the  folid  Food,  wherewith 
it  is  mixed  in  the  Mouth,  into  a  nutritious  liquid 
Subftance  in  the  Stomach.  We  fliall  not  here 
mention  the  Property  of  *S/5/>//^,  in  caufing  many 
Things  to  ferment,  or  other  Qualities,  which  may 
be  found  in  the  Writings  of  thofe  who  have  en- 
quired into  them,  becaufe  we  will  not  dwell  too 
long  upon  this  Subjed. 

S  E  c  T.  V.     Of  the  Tongue, 

Before  we  take  our  Leave  of  the  Mouth,  I 
cannot  forbear  obferving  fomething  more  therein, 
which  every  one  that  fees  the  Effeds  of  it,  muft 
needs  be  aftonifhed  at ;  this  is  the  wonderful 
Strudure  of  the  Tongue :  And  here  I  would  freely 
ask  all  the  Artificers  in  the  World,  whether  any 
of  them  could  have  invented  fuch  a  Machine, 
which  having  neither  Bones  nor  Joynts,  can  pro- 
duce fuch  an  innumerable  Variety  of  Motions  ; 
fometimes  making  itfelf  long  and  thin,  at  other 
times  fiiort  and  thick  ,•    and  in  a  Minute  ftirring 
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and  turning  itfelf  after  fo  many  particular  Ways, 
that  one  can  fcarce  fancy  any  kind    of  Motion  of      I 
which  it  is  not  fufceptible  ?  I^M 

Can  any  body  think  that  there  is  neither  Un-^W 
derftanding  nor  VVifdom  made  ufeof  here  by  Him 
who  has  formed  fuch  a  wonderful  Body,  only  by 
the  knitting  together  of  fome  Mufcular  Fibres, 
(if  we  except  fome  Glands,  the  Ufe  of  which  is 
to  moiflen  it,  as  it  becomes  dry)  and  fix  it  in  .a 
Place  where  all  thefe  Motions  may  have  their 
Ufe? 

Let  the  moft  obdurate  and  deplorable  Atheift 
confider  with  himfelf,  whether  there  is  the  lead 
Sliadow  or  Appearance  of  Truth  for  his  afcri- 
bing  this  to  meer  Chance,  or  to  natural  Laws 
woiking  necefl'arily,  and  without  any  wife  Deter-' 
mination. 

This  Tongue  lies  in  the  Mouth,  where  the 
Sound  that  comes  put  of  the  Wind-pipe  paffes 
thro';  and  which,  by  the  Motion  of  the  Tongue, 
becomes  diftind ;  and  fo  forming  all  Speeches 
and  Languages,  produces  this  great  Wonder, 
that  a  Man,  by  the  Motion  of  fuch  an  Inftru- 
ment,  can  communicate  the  Thoughts  of  his 
Soul  to  another ;  whereas,  if  it  were  otherwife 
placed,  or  if  it  were  not  of  fuch  a  Texture  and 
iProperty,  the  whole  World  would  be  brought 
into  Confufion  :  This  may  be  obferv^'d  in  thofe, 
who  by  Deafnefs  or  other  Accidents  have  the 
Misfoitune  of  not  being  able  to  ufe  their  Tongue: 
Ho ^v  great  is  the  Trouble  and  Difficulty  they 
find  in  expreffing  their  Thoughts  to  other  Men  ? 
In  fhort,  every  one  may  eafily  reprefent  to  himfelf 
what  a  Diforder  it  would  be,  fuppofing  all  Men 
dumb,  if  we  were  obliged  to  make  ufe  of  other 
Signs  and  Tokens,  in  order  to  carry  on  any  Com- 
merce or  other  Bufisefs  with  one  another;  not  to 
mention  the  Prejudice  which  the  peaching  of  all 
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Sciences,  and  in  a  manner  every  thing  that  pafles 
among  Men,  would  fuffer  thereby. 

The  Tongue  does  alfo   lie  upon  that  Place, 
thro'  which  the  Meat  and  Drink  pafles  ;  and  be- 
fides  its  other  Faculties,  is  a  principal  Inftrument; 
ot"  Talk.    If  it  had  not  this  Property,  how  many 
People  would  eat  without  any  Plealure  or  Satil^ 
fadion  ?  Nay,  fo  neceffary  a  Work  would  be  ve- 
ry tedious  and  irkfome  to  many. 
f.   Can  any  one  again  perfwade  himfelf  that  he 
is  not  beholden   to  the  Wifdom  and  Goodnefs 
of  his  Creator,    who   has  placed  this  Tongue  in 
the  Mouth,  and  endowM  it  with  all  rhefe  Proper- 
ties ?     Could  any  Man  ever  fhow  in  the  very 
beft  Machine  of  Humane   Invention,    fo  many 
Wonders  in  the  Strudure  thereof,   fo  much  Wif- 
dom in  the  Difpofition   of  the   Parts,    fo  many 
Advantages  in  the  Ufe  of  it  ?    And  can  all  dii- 
cover  the  Hand  of  a  wife  Artificer  in  the  For- 
mation of  a  much  meaner  Inftrument  ?     How 
miferably  blind  are  fuch  Men,  who  cannot  fee 
in  this  wonderful  and  amazing  Strufture  of  the 
Tongue,  a  Wife,  Powerful    and  Gracious  Crea- 
tor,   and   ftill  prefume  to  affirm  that  all  this 
comes  to  pafs  by  Chance,  at  leaft  without  Know- 
ledge ? 

Not  to  mention  here  exprefly  that  Service  and 
Ufe  of  the  Tongue  which  preferves  all  Men  alive, 
vix,.  by  thrufting  the  Food,  after  it  has  been 
chewed  in  the  Mouth,  down  the  Throat ;  with- 
out which  we  fhould  not  be  able  to  fwaliow  at 
all,  or  at  leaft  but  with  great  Difficulty  ;  the  In- 
conveniencies  of  which,  all  fuch  as  have  loft  this 
Faculty  by  Swellings  in  thofc  Parts,  are  very 
fenfible  of. 
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S  ^  c  T.  VI .    Of  the  Throat, 

No  w^  if  we  pafs  on  to  the  Throat,  whither 
the  Food  leads  us  from  the  Mouth  and  Tongue ; 
and  if  we  confider  the  Strudure  thereof^  can  any 
one  imagine  that  it  was  fo  contrived  without  any 
Wifdom,  that  the  Orifice,  or  Opening  of  the 
Throat,  is  dilated  by  three  Pair  of  different 
Mufcles,  (fee  Tab.  I.  Big.  2.  B  B,  C  C,  D  D,)  like 
a  Bag  by  fix  Hands,  to  the  End  that  the  ^Foodji 
which  the  Tongue  drives  thitherwards,  may  be 
{wallowed,  and  defcend  without  any  Trouble ; 
being  drawn  up  fo  much  higher  backwards,  by 
the  Mufcles  D  D,  that  the  Food  paffing  over  the 
lower  Brim  thereof,  and  flriking  againft  the  hin- 
der Part,  fliould  not  fail  to  find  the  right  En- 
trance of  the  Throat,  which  being  compofed  of 
a  moift  Membrane,  would  clofe  together,  or  at 
lead  hinder  the  fwallowing,  if  thofe  Mufcles 
were  not  placed  there. 

Sect.  VII.     Of  the  Wind- fife. 

But  herein  appears  yet  more  fenfibly  the  De- 
fign  and  Wifdom  of  the  Great  Artificer,  in  order- 
ing the  Food  to  pafs  over  , the  Orifice  of  the 
Wind-pipe  as  it  goes  to  the  Throat :  For  if  any 
thing  falls  into  the  Wind-pipe  (which  People 
commonly  call  going  the  wrong  Way)  every  one 
knows  what  Diforder  it  occafions  in  them,,  fa 
great  fometimes  as  to  put  them  in  danger  of 
choaking;  wherefore  it  is  abfolutely  neceffary,  if 
we  would  eat  with  Eafe,  ^nd  preferve  our  Life 
at  the  fame  time,  that  the  Wind-pipe,  o\  th^ 
Mouth  of  it,  fhould  be  clofed  when  we  fwallow, 
and  then  immediately  opened  again  in  order  to 
draw  our  Breath  :  Now  can  any  body  be  fo  dull 
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as  not  to  obferve  this  determinate  End  and  Defign 
of  our  Wife  and  Merciful  Creator  1  Let  him  only 
take  the  Trouble  of  viewing  the  upper  Part  of 
the  Wind-pipe  of  a  Sheep  or  a  Calf,  where  he 
will  kts  more  plainly  than  can  be  fliewn  him  here 
by  a  Figure,  that  there  lies  a  Cartilage,  called  the 
Epiglottic  which  being  prefled  down  by  the  Food, 
when  'tis  fwallowed,  covers  the  Orifice  of  the 
Wind-pipe  lying  under  ir,  by  which  means  the 
Food  pairing  over  it,  as  if  it  were  a  Bridge  made 
for  that  Piirpofe,  in  its  Way  to  the  Throat,  is 
prevented  from  falling  into  the  Wind-pipe,  which 
would  often  occafion  coughing,  {training,  and 
other  greater  Inconveniencies.  . 

Now  if  this  Cartilage  (liould  remain  lying  thus 
upon  the  Orifice  of  the  Wind-pipe,  the  Breath 
would  be  ftopt,  and  the  living  Creature  imme- 
diately fuffocated.  Do  we  not  here  again  dif- 
cover  a  wife  Defign,  that  this  Epiglotti  is  fo 
contrived,  as  to  rife  up  like  a  Spring  that  has  been 
prefled  down,  or  as  fome  fay,  drawn  up  by  Muf- 
cular  Fibres  after  the  Food  has  pafled  over  it  ? 
By  which  means  the  Paflage  of  the  Breath  is 
immediately  open'd  after  fwallowing,  in  cafe  the 
Elaftical  Force  of  the  faid  Efiglotti  fhould  be 
weakened  by  too  much  Ufe. 

Sect.  VIII.  ConviSlions  from  what  has  been  faid  above, 

N  o  w  let  a  Man  confider  all  thefe  things  tor 
gether,  as  they  appear  in  fo  fmall  a  Place  as 
the  Cavity  of  the  Mouth,  and  fee  whether  he 
can  ftill  fuppofe  that  all  of  them,  fo  manifold 
}xx^  Number,  fo  neceffary  to  our  Life  and  Well- 
)^eing,  could  have  met  together  in  fuch  a  narrow 
Circun^ference,  without  any  Defign  of  the  Maker, 
and  by  meer  Chance  or  ignorant  Caufes?  Can  he 
npt  clearly  difcover  therein  a  Wifdom,  Power  and 

Goodnefs, 
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Goodtiefs,  which  contrived  all  this,  in  order  to 
fupport  this  Part  of  the  Humane  Body,  and  to 
preferve  it  from  fudden  Death  by  Suffocation  or 
Strangling  ?  And  let  any  one  fay,  if  he  can,  that 
in  a  Place  not  above  a  Span  long,  where  fo  many 
Difpofitions  of  fo  many  different  things,  for  the 
attaining  fuch  weighty  Purpofes  do  appear  i  that 
all  this  is  brought  about,  by  Caufes  ignorant  of 
their  own  Work. 

Sect.  IX.  About  Sucking,  and  of  Places  from  which 
the  Air  is  exhaufied. 

Before  we  conclude  this  Difcourfe,  I  muft 
add  fomething,  which  as  often  as  I  confider  it, 
d6es  every  time  excite  in  me  a  new  Aftonifhment. 

All  the  Learned  World  knows  the  jufl  Praifes 
that  have  been  given  to  the  famous  Terrlcelliy 
Gueric,  Boyle,  and  others,  who  were  the  firfl  In- 
venters  of  the  Art  of  producing  a  Vacuum,  or 
Place  void  of  Air,  by  the  fubfiding  or  finking  of 
Qiiick-filver,  or  otherwife  by  Air-Pumps,  where- 
by fo  many  Secrets  of  Nature  have  been  difco- 
verM.  And  can  we  fee  without  flanding  amazed 
at  the  All-comprehending  Wifdom  of  our  Great 
Creator,  who  has  prepared  and  fitted  the 
Mouth  of  all  Men  for  an  Inftrument  to  produce 
the  fame  Effedl  1  The  Adion  which  is  called 
Sucking,  is  a  plain  Demonflration  thereof,  and  is 
performed  by  putting  the  Tongue  and  Lips  to- 
gether, or  otherwife,  only  by  leaving  a  little 
Cavity  between  them  firfl  open,  and  afterwards 
drawing  the  Tongue  backwards,  which  makes  a 
Hollownefs  that  was  not  there  before  between 
the  Tongue  and  Lips,  and  confequently  empties 
it  of  Air ;  or  otherwife,  by  drawing  the  Tongue 
back,  makes  the  Cavity  that  was  there  larger, 
giving  the  Air  that  was  in  the  Place  more  room, 

an4 


i 


The  Religious  Philofopher.       .     5  5 

and  fo  leflens  the  Preffure  and  Refinance  of  it  in 

that  Place  j   by  which  means  the  Liquor  ( into 

which  one  End  of  a  Pipe  is  put,    and  the  other 

into  the  Cavity  of  the  Mouth,  which  has  been 

I  emptied  of  its  Air)  being  preffed  by  the  External 

I  Air,  and  finding  in  the  Mouth  Uttle  or  no  Re- 

I  fiftance,  is  forced  up  thither.    The  fame  Effed  i% 

fcen  iw  the  Sucking  up  of  Smoak  by  thofe  that 

take  Tobacco. 

Sect.  X.  Sucking^  06  performed  by  Children. 

But  that  which  ought  to  be  not  only  furpri- 
fing,  but  ailonifhing  to  every  body,  \s»^  that  this 
,  fo  artful  a  manner  of  producing  a  Vacuum  is  per- 
(  fJornied  by  Children  newly  born,  and  even  by  all 
the  moft  irrational  Creatures,  which,  by  Sucking 
their  Dams  as  foon  as  they  come  into  the  World, 
are  already  taught  to  begin  to  fupport  their  own 
Lives.     Can  thefe  know  that  the  Air  has  an  ex- 
panfive  Faculty?    That  it  preffes  all  things  with 
fo  great  a  Weight?     That  to  caijfe  the  Milk  to 
come  out  of  the  Breaft  with  fuch  a  PrefTure,  there 
muft  be  a  Vacuum y  or  Place  void  of  Air,  made 
before  the  Orifices  of  the  Nipples  ?     That  this 
Place  muft  be  fo  clofed  on  all  Sides,  that  tho'  the 
Air,  iw  order  to   Refpiration,   pafling  thro'  the 
Noftrils,  can  infinuate  itfelf  by  the  fmalleft  Open- 
iiig,  yet  it  muft  be  prevented  from  coming  into 
this  Vacuum ;    for  in  fuch  a  cafe  the  Sucking,  or 
the  flowing  of  the  Milk,  would  ceafe,-  all  which 
things  muft  be  well  obferv'd  by   fuch  as  make 
Inftruments  proper  for  Sucking,  as  they  are  ex- 
adly  followed   by  Nature ;   which  teaches  igno- 
rant Children,  and  even  brute  Beafts,  to  form  this 
curious  Machine,  and  to  ufe  it  according  to  the 
ftridleft  Rules  of  Art. 

Sect. 
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Sect.  XI.     ConviElions  from  the  foregoing  Ohfey^- 

nations. 

N  o  w  let  the  unhappy  Patrons  of  the  defperatc>! 
Sentiments  of  an  Epicurus  and  Lucretius  ferioufly 
coniider  thefe  things  with  us,  and  fee  whether 
their  Fundamental  Principle  can  obtain  here,  viz,. 
that  all  things  are  produced  without  a  certain  End 
or  Defign  of  the  Creator,  and  that  Men  only  find- 
ing'em  fo  prepared  to  their  hands,  do  make  their 
Ufe  of  them.  Is  it  to  be  believed  that  this  can 
happen  with  Children,  and  all  other  Creatures, 
as  foon  as  they  are  born,  which  do  not  fo  much 
as  know  that  there  is  fuch  a  thing  as  Air,  much 
lefs  how  to  apply  it  to  this  Purpofe  ?  Can  any 
J4an,  endowed  with  Reafon,  think  that  the  dul- 
Icft  and  moil  ignorant  of  all  living  Creatures  are 
immediately  capable  to  apply  fuch  a  Machine  to 
its  right  Ufe  ?  Whereas  Men  of  the  greateft 
Learning  and  Underftanding  will  readily  own 
how  difficult  it  is  at  firft  for  them  to  underftand 
and  ufe  the  fame  rightly ;  every  one  can  witnefs 
this  the  firft  time  he  takes  an  Air-pump  into  his 
hand. 

And  to  give  a  convincing  Proof  that  the  Inftru- 
ments  made  ufe  of  for  Children  and  young  Crea- 
tures in  Sucking,  are  produced  by  infinite  Wifdom 
for  that  Purpofe,  we  need  only  enquire  into  the 
wonderful  Structure  of  the  Mufcles  of  the  Lips  and 
Tongue,  and  the  fleflily  Fibres  of  which  they  are 
compofed,  and  which  are  fo  well  defcrib'd  by  all 
skilful  Anatomifts.  If  we  would  allow  Reafon 
to  take  place,  we  Ihould  be  fufficiently  fatisfied 
by  this  fmglelnftance;  that,  becaufe  that  Paffagp 
is  flopt  in  Sucking,  which  upon  other  occafions  is 
prepared  for  the  Air,  the  adorable  Creator,  and 

great 


The  Religious  Phihfopher,  9  7 

great  Preferver  of  all  things,  living,  has  fo  difpo- 
fed  the  Noftrils,  that  they  may  ferve  for  breathing 
during  the  Adion  of  Sucking;  and  fo  this  great 
Work,/o  neceflary  to  new-born  Creatures,  might 
not  be  obftruded  at  every  turn.  A  Proof  of  this 
is  feen  in  Nurfes,  who,  when  they  have  a  mind 
that  the  Child  Ihould  leave  off  Sucking,  flop  theic 
Nofe  with  their  Finger,  by  which  means  their 
breathing  that  way  being  hindred,  they  immedi- 
ately quit  the  Breaft,  that  they  may  draw  in  the 
Air  by  their  Mouths. 

How  defperately  blind  muft  he  be,  who  in  all 
this  does  not  obferve  the  Wifdom  of  his  Creator! 
that  has  after  fo  wonderful  a  manner  contrived 
this  fo  great  and  fo  neceffary  a  Work,  whereby 
all  living  Creatures  are,  as  foon  as  born,  pre- 
ferv'd  from  perifhing  for  lack  of  Food,  even  then 
when  the  Nature  of  SuElion  was  unknown  to 
Mankind  ?  For  it  is  plain,  beyond  all  need  of 
Proof,  that  none  of  the  old  Philofophers  (as  far 
as  appears  by  their  Writings)  knew  any  thing  of 
the  matter,  till  that  in  the  laft  Century  the  Pro- 
perties of  the  Air  were  difcovered. 

Since  it  is  not  conceivable  how  any  one  can 
have  a  juft  Notion  of  the  Nature  of  SuEiion^ 
without  owning  at  the  fame  time  the  amazing 
Wifdom  of  him  who  (to  fay  nothing  of  Womens 
Breads)  has  adapted  the  Mouths  of  Children  to 
perform  a  Work  of  fo  much  Art ;  could  any 
Man  likewife  behold  a  Machine  formed  for  ma- 
king a  Vacuum^  or  for  exhaufting  Air,  not  com- 
posed of  any  folid  Matter,  fuch  as  Brafs,  Iron 
or  Glafs,  (of  which  Air-pumps  and  Barometers 
are  ufually  made)  but  only  of  flabby  Membranes, 
and  flexible  Fibres  joynM  together,  fuch  as  the 
Mufcles  are  made  of;  I  fay,  could  any  one  fee 
thefe  Wonders  perform'd  by  fuch  Inftruments, 

and 
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and  imagine  them  to  be  formM  without  any  Skif|' 
in  Mechanicks,  by  meer  Chance,  at  leaft  without 
Wifdom  or  Defign  ? 

Let  the  moft  obdurate  Atheift,  even  -tho'  he 
were  a  great  Mathematician,  fet  about  a  Work 
of  the  like  Nature,  and  try  whether  with  all  thej 
Skill  he  is  Mafter  of,  he  can  produce  fo  compleat 
a  Machine  out  of  fuch  unapt  Matter ;    and  if  he 
could  frame  one,  even  after  a  much  more  imper- 
fed:  manner,  would  he  not  think  that  fuch  an 
Invention  ought  to  procure  him  the  Praifes  of 
the  greatefl:  Mechanifts?    And  can  he  then  think 
himfelf  Juft  or  Reafonable,  to  refufe  thofe  Praifes ; 
to  that  Glorious  Creator,  who  has  placed  and/ 
fixed  fuch  a  Machine  in  the  Mouths  of  all  Men, 
and  of  many  other  Animals  ! 
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Contemplation  IV. 

Of  the  Throaty  Stomach  ^  ayid  Bowels. 

_L  IT  -       -  ■    .  -  -      I    I  !■■-—' ^^— 

Sect.  I.     Concerning  the  Throat* 

LET  us  now  go  on,  and  contemplate  the  Stm- 
diure  and  Fundion  of  the  Throat,  as  it  ex- 
tends itfelf  from  the  Mouth  to  the  Stomach. 

The  Food  being  fufficiently  chewed  in  the 
Mouth,  and  being  conveyed  in  the  manner  as  has 
been  before  defcribed,  into  the  Throat,  thro'  the 
Orifice  or  Opening  thereof,  (Tab.!.  Fig.  2.  E)  if  it 
were  to  defcend  by  its  Weight  only,  it  would  re- 
quire a  great  deal  of  Time  to  pafs  into  the  Stomach 
thro'  this  Tube,  becaufe  of  its  being  membranous 
^nd  moift,  fo  that  the  Parts  of  it  would  flick  toge- 
ther ;  efpecially,  if  any  Piece  of  Food,  by  its  Large- 
nefs  and  Solidity,  fhould  extend  the  Throat  in  its 
Defcent,  and  thereby  contraft  thofe  Parts  that  are 
above  and  below  the  faid  Food  :  To  fay  nothing 
of  the  Throat  of  Beads,  which  lies  horizontally, 
or  even  afcends  when  they  feed  upon  the  Ground ; 
in  fuch  a  cafe,  I  fay,  that  which  is  fwallowed 
would  not  be  able  to  proceed  into  the  Stomach. 

Now,  to  prevent  all  thefe  Inconveniencies,  it 
has  pleafed  the  Gracious  Creator  to  place  ^herc 
a  Mufcle,  A  A,  (which  is  here  reprefented,  cut 
thro',  and  is  by  fome  taken  for  two)  the  Fibres  of 
which  encompajPRng  the  Throat,  and  contrafting 
themfelves,  do  thereby  fquecze  it,  and  fo  force  the 
Food  to  defcend ;  for  whatever  the  Caufe  be,  it  is 

cxpe- 
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experimentally  true,  that  all  the  Mufcles  of  the 
Body  operate,  by  contrading  or  fhortning  their 
Fibres. 

Sect.  II.     The  Strait  and  Circular  I'lbres  of  the 

'Throat, 

Can  we  further  conflder  the  wonderful  Order 
in  which  this  Tube  is  framed,  without  acknow- 
ledging a  Wifdom  therein  that  intended  the  Pro- 
trufion  of  the  Food  into  the  Stomach  1  Since  the 
outward  Membrane  E  being  taken  off  and  laid 
aiide  at  a  (which  is  to  be  underftood  in  all  thofe 
Places  where  you  meet  with  the  Letter  a  in  this 
Figure)  the  Mufcular  Fibres  F  Ihew  themfelves, 
descending  perpendicularly,  or  lengthwife,  ac- 
cording to  the  whole  Extenfion  of  the  Throat  ; 
having  others  under  them,  as  in  G,  which  encdm- 
pafs  the  Throat  like  Rings  or  Circles  :  Let  us  now 
imagine,  that  thefe  two  Sorts  of  Fibres,  viz.. 
thofe  that  run  lengthwife  at  F,  and  the  Circulai; 
at  G,  were  contraded  ;  we  fliould  then  perceive 
that  thefe  laft  Circular  Fibres,  fhortening  them- 
felves behind  and  above  the  Part  where  the  Food 
lies,  protrude  the  fame  downwards,  after  the  fame 
manner  as  the  Women  that  make  Saufages  are 
wont  to  do,  by  fqueezing  the  Matter  with  their 
Hand,  in  order  to  make  the  fame  go  forward  intq 
the  Bag  or  Gut  that  is  to  contain  it ;  whilfl:  in  the 
mean  time,  the  long  Fibres,  by  (hortenin^  them- 
felves iikewife,  do  widen  the  Place  thro'  which 
the  Food  is  to  pafs,  to  the  End  it  may  be  the 
more  eafily  thrufl  down  by  the  Contradion  of  the 
Circular  Fibres. 

Now  that  this  Motion  and  ProgreiTion  of  the 
Food  towards  the  Stomach  is  performed  by  fuch 
a  kind  of  Force,  and  not  by  its  own  Weight,  is 
plain  by  Childrens  fwallowing  their  Viduals  into 

the 
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the  Stomach  upwards  when  they  ftand  upon  their 
Heads:  Upon  which  Account  every  one  of  us  is 
moft  highly  obh'ged  to  the  Goodnefs  of  our  Crea- 
tor ;  becaufe  otherwife  no  body  could  take  in  any 
Food  in  the  Pofture  of  lying  down  ;  which  how 
exceeding  inconvenient  it  would  be  to  (ick  and 
i  diftemper'd  People,  is  not  neceflary  to  be  farther 
defcribed. 

Sect.  III.     Of  other   Tunicles  or  Coats   of  the 

'Throat, 

On e  thing  further  feemed  requifite  towards 
rendering  the  Paffage  of  the  Food  yet  more  eafy, 
viz,.  That  the  Tube  above-mentioned,  for  the 
better  performing  its  Fundion,  Ihould  be  kept 
conftantly  moift  j  forafmuch  as  the  Food  being 
fometimes  dry,  its  Motion  and  Defcent  would 
be  performed  more  flowly  and  with  greater 
Trouble. 

Glri  we  therefore  difcover  no  Wifdom  herein; 
that  in  order  to  produce  fuch  an  Effed,  the  faid 
Throat  has  a  Tunicle  full  of  Blood-Veflels,  that 
is   of  Veins  and  Arteries,  (See  T<^^  \' Fig,  2.H.) 
and  yet  another  under  that  at  I,  which  is  called 
the  Glandulous  Tunick,    becaufe  it  is  full  of  little 
Glands,  from  whence  a  Liquor  is  feparated  from 
the  Arteries,  which  renders  the   under-lying  K, 
called  the   Nervous  Coat,  fmooth   and   flippery, 
that  it  may  be  fit  for  the  faid  tJfes  ?    It   ought 
iikewife  to  be  obferved  here,  that  thefe  Glands 
in  this  Coat  or  Tunicle   are  placed  exadly   be- 
tween flefhy  Fibres  for  this  Reafoi"^^  that  there- 
by they  may  be  more  or  lefs  preffed',  in  order  to 
Ij  difcharge  their  Moifiure   according  as  there   is 
occafion ;    for  which    Caufe   Iikewife,     this  laft 
Tunicle  is  endued  with  a  foft  vVoolinefs  on  the 
Infide,  which  in  fome  meafure  is  able  to  flop  ar 
Vol.  I.  D  hin 
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hinder  the  Moiflure  from  pafllng  away  till  it  has 
perfomed  its  Fun(5i:ion  of  making  the  Parts  flip- 
pery ;  when  there  is  too  little  of  this  Moifture, 
and  the  Throat  is  too  dry,  that  which  we  call 
Thirft,  feems  to  be  produced,  which  is  a  natural 
Warning  that  Moiflure  is  there  wanted. 

Sect.  IV.  ConviElions  from  the  foregoing  Ohfervations. 

Now  can  any  one  imagine,  that  all  this  won- 
derful Strudure  of  the  Parts  of  the  Throat  is  pro- 
duced by  Chance,  without  any  View  or  Refped 
to  the  Order  and  Ufes  for  which  they  are  de- 
figned  !  which  beiides  thofe  artful  Inftruments  for 
forcing  the  Food  to  defcend  into  the  Stomach, 
befides  the  Veins  that  feed  it,  and  by  the  Moi- 
fture which  is  feparated  in  the  Glands,  contri- 
bute to  make  it  fmooth,  has  likewife  in  itfelf  the 
Property  of  warning  us  when  we  ought  t-o  moiften 
it,  at  fuch  Times  as  its  own  natural  Juices  are 
not  fufficient  to  perform  the  fame,  by  reafon  of 
the  Drynefs  of  the  Food,  or  other  Accidents  : 
And  if  any  Body  does  perfift  in  affirming  that  all 
this  is  owing  to  Chance,  why  fhould  he  be  afhamed 
to  fay,  that  a  Spout  or  Pipe,  by  which  the  Rain- 
water is  conveyed  from  the  Top  of  a  Houfe  into 
a  Ciflern  (which  in  comparifon  of  the  Strudure  of 
the  Throat,  has  nothing  of  Skill  in  it)  was  pro- 
duced in  that  Place  by  a  meer  Accident,  and  with- 
out any  End  or  Defign  ? 

Si.  cr»V.    of  the  Stomach. 

Now  in  cafe  the  Stomach  DCDT,  (Tal^J. 
Fig.  3.)  were  as  narrow  as  the  Throat  E  A,  or  as 
the  Inteftines  GHHII,  both  which  make  one 
and  the  fame  continued  Tube  with  the  Stomach, 
and  that  the  Food  fliould  pafs  thro'  all  of  them 

fj~'  '  with 
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witli  equal^Force  and  Swiftnefs,  it  would  not  be 
poflible  that  the  fame  fhould  be  rightly  prepared^ 
or,  as  they  call  it,  macerated  and  converted  from 
a  folid  Body  into  a  fluid  Matter  proper  for  Nou- 
rifliment* 

And  here  again  do  we  not  fee  plain  Footfteps 
of  a  wife  End  in  contriving  the  Stomach  to  be  fo 
much  larger  and  hoUower,  in  order  to  contain 
at  once  all  the  Meat  and  Drink  that  is  fent  down 
into  it?  and  befides  of  fuch  a  Strudure,  as  not  to 
fuffer  the  fame  to  pafs  too  foon  thro'  it,  as  it 
happens  in  all  the  other  Parts  of  this  great  and 
long  Tube  ? 

Thus  we  fee  that  the  Food  defcending  from 
E  A  into  the  Stomach  B,  is  hindered  from  pro- 
ceeding further,  by  Reafon  that  the  extreme  Part 
or  End  of  the  Stomach  C,  by  which  the  Food  is 
g  to  be  difcharged,  is  fo  much  higher  than  the  Belly 
I!  of  it  in  which  it  lies ;  whereby  it  is  obliged  to  re- 
main therefor  a  while,  m  order  to  be  turned  into 
a  fort  of  Pap,  which  the  Anatomifts  call  Chylm  or 
Chymm  ;  or  as  fome  will  have  it^  till  the  Qiiin- 
tefcence  thereof  be  extrafted. 

And  what  I  cannot  pafs  over  here  without  ^ 
Kote  of  Admiration  is.  That  according  to  the 
Obfervationsofthat  great  An^tomi[i  J/er  hey  en,  thd 
difcharging  Part  C  is  not  raifed  up  to  that  heighth- 
but  juft  at  the  Time  when  the  Stomach  is  full  and 
extended,  and  fo  is  capable  of  hindering  the  Food 
from  pafiing  too  fwiftly  thro^  it ;  whereas  other- 
wife  when  the  Stomach  is  empty,  it  finks  down 
much  lower*  Can  any  one  fee  this  without  dif- 
covering  theDefign  of  the  Great  Creator,  tocon^ 
'  inue  the  Food  a  fufEcient  Time  in  the  Stomach  I 
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Sect.  VI.  The  Juices  of  the  Stomachy  and  concerning 
the  Mufcular  Valve, 

Now  whether  the  Confumption  of  the  Food 
happais  after  one  or  the  other  Manner,  it  was  ne- 
ceifary  in  both  Cafes,  that  there  fhould  be  more 
Moifture  mixed  with  it  in  the  Stomach,  in  order 
to  put  it  into  a  Fermentation,  or  otherwife  to 
convert  into  that  fluid  Matter  called  Chyle, 

Can  it  now  be  thought,  that  meet  Chance  pro- 
duced fuch  avaft  Number  of  Arteries  in  the  Sto- 
mach as  you  may  fee  at  D  D,  dd;  and  fuch  a  won- 
derful Number  likewife  of  Nerves,  fpreading  like 
fo  many  Branches  out  of  E  and  F,  which  convey 
into  it  fuch  a  Moifture  and  Nervous  Juice  by  the 
Glands  that  are  placed  on  purpofe,  that  together 
with  the  Spittle  which  is  mixed  with  the  Food 
in  Chewing,  they  may  make  a  new  Liquor  proper 
for  the  Attrition  or  Breaking  of  the  Food  ;  and 
to  the  End  that  it  may  remain  long  enough  there- 
in, the  extreme  Part  of  the  Stomach  B  {T'ab,  I. 
Fig'  4.)  is  fliut  up  with  a  Mufcle  that  encom- 
paffes  and  contrafts  the  fame,  and  which  there- 
fore cannot  be  opened  but  with  a  greater  Force  or 
Preffure  ? 

Sect.  VII.  The  Fibres  of  the  Stomach, 

The  Food  having  remained  fome  Hours  in  the 
Stomach,  in  order  to  its  Change,  muft  afterwards 
purfue  its  way  for  the  Nourifhment  of  the  whole 
Body  :  Can  any  one  then  think  that  it  hapn.n 
without  the  efpecial  Wifdomof  God,  that  every 
Thing  is  found  in  the  Stomach  adapted  in  the 
beft  manner  to  promote  this  Purpofe  ? 

I.  By 
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1.  By  the  infenfibly  oblique  Afcenfion  from  the 
Bottom  of  the  Stomach  to  the  Paflage  C  (7ah,  I. 
Fig.  3.)  in  order  to  difcharge  the  fame:  Whereas 
if  this  laft  Orifice  was  of  the  fame  Strudure  as 
that  at  A,  thro'  which  the  Food  paffes  into  the 
Stomach,  it  is  plain  that  the  Difcharge  thereof 
could  not  be  performed  but  with  very  great 
Trouble. 

2.  Add  to  this,  that  the  external  Fibres  of  the 
Stomach  are  extended  lengthwife  in  it,  and  be- 
ing fhortenM  in  their  Operation,  they  likewife 
render  the  Stomach  fo  much  fliorter  ;  and  in  or- 
der to  exert  themfelves  with  greater  Strength  at 
both  the  Orifices  A  and  C,  as  alfo  at  the  Bottom 
of  the  Stomach,  they  become  mufculous. 

3.  Moreover  {Tab.  I.  Fig.  4.)  other  ftronger 
Fibres  D  encompafs  the  Stomach  annularly,  and 
crofs  the  former,  which  being  drawn  together, 
make  the  Stomach  narrower. 

4.  Under  thefe  there  lie  yet  another  Row  of 
Fibres  (Xak  I.  Fig.  5.)  which  run  obliquely  A> 
extending  then^felves  from  the  uppermoft  Part  of 
the  Stomach  to  the  Bottom  thereof,  drawing 
obliquely  the  End  M  towards  the  Beginning  N. 

Now  let  any  one  fuppofe,  that  he  held  this 
Stomach  CT  full  of  a  fluid  Matter  in  his  Hand, 
and  that  it  was  to  continue  in  the  fame  Pofition 
in  relation  to  the  Helghth  of  its  lower  End  C: 
Could  he  poffibly  invent  a  better  Way  to  dif- 
charge the  faid  Matter  by  the  Orifice  C,  as  firfl  by 
clofing  the  Orifice  A,  and  afterwards  contrading 
the  Stomach,  by  pinching  it  together  lengthwife 
from  C  to  A  ;  by  which  means  the  inclofed  Mat- 
ter being  thruft  againft  the  Left  end  of  the  Sto- 
mach T,  muft  neceilarily  be  forced  out  at  the 
Right  end  where  the  Orifice  C  is  ? 

D  J  Now 
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Now  how  particularly  ferviceable  the  firong 
Mufcular  Fibres  B  {Tab.  I.  f/g.  5.)  are  thereto, 
is  plain,  firfty  becaufe  they  encompafling  the  Left 
Orifice  of  the  Stomach  I,  do  (hut  the  fame  ex- 
actly at  the  Time  when  the  Food  is  thruft  out  at 
the  other  Orifice  K,  to  the  End  that  the  Chyle 
may  not  be  driven  back  again  into  the  Throat 
thro*  the  Orifice  I  P.  Secondly y  Becaufe  thefe  Fi- 
bres B  running  lengthwife,  are  inferred  in  the 
tight  Paflage  of  the  Stomach  K,  which  when 
they  become  fhorter,  they  draw  towards  them- 
feives,  and  by  this  one  Adtion  do  at  the  fame  time 
contrad  or  fhorten  the  Stomach  from  M  to  N, 
and  whillt  they  fhut  one  Orifice  I,  they  do  in 
fome  manner  dilate  the  other  K  -,  infomuch  that 
it  is  impofTible,  when  all  thefe  Fibres  are  con- 
trafted  and  perform  their  Fundion,  but  that 
the  Chyle  fiiould  be  protruded  by  the  Ori- 
fice R  K. 

How  comes  it  to  pafs  now,  if  all  this  be  done 
by  Chance,  that  thefe  Fibres  of  the  Stomach  run, 
or  are  extended  fo  differently  from  thofe  of  the 
Throat,  and  thofe  of  the  Bowels,  which  fhall  be 
accounted  for  hereafter  ?  And  whence  comes  it, 
that  each  of  them  is  adapted,  in  the  moft  proper 
manner,  to  its  right  Ufe,  and  the  Fundions  that 
^re  required  of  it  ?  Can  the  wonderful  Structure 
of  the  Fibres  be  deemed  accidental !  Why  don't 
they  fay  the  fame  of  the  Preparation  of  the  Ropes 
that  are  ufed  in  the  drawing  up  of  a  *  Rammer j 
in  which,  comparatively,  there  is  very  little 
Art  ? 


*  An  Engine  uferf  in  dfiylng  Piles  or  Stakes  into  the    |i 
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Sect.  VIIL  The  Mucilage  or  Slime  of  the  Stomach, 

B  E  s  I D  E  s  all  this,  ther*  is  often  a  Neceflity  in 
fome  Perfons,  for  an  Acid  Matter  to  compleac 
the  Diffolution  of  fome  kinds  of  Food  j  of  which 
Nature  arealfo  feveral  Medicines,  fuch  as  Vinegar, 
Verjuice,  Lemon-Liquor,  Muftard,  Pepper- Root, 
and  almoft  all  Spices,  all  Salts,  as  well  the^Com- 
mon  as  Volatile,  and  others,  which  are  all  Acid, 
and  neverthelefs  very  necefl'ary  on  fome  occafions. 
Now,  forafmuch  as  the  Stomach  is  membranous, 
and  the  Membranes  thereof  extreamly  fenfible, 
there  was  danger,  that  by  fuch  fharp  Matters  it 
might  either  be  affefted  with  Pain,  or  elfe  irrita- 
ted to  Vomiting  or  other  irregular  Motions.  Can 
we  therefore  here,  without  Thankfulnefs  and  A- 
ftoniftiment  too,  obferve,  how  it  has  pleafed  our 
Gracious  Creator,  with  great  Wifdom  to  provide 
againft  the  fame,  by  cloathing  the  innermoft  Part 
of  the  Stomach  and  Bowels  with  a  thick  and 
tough  Slime,  (whereby  they  are  defended  from 
the  Corrofion  of  thofe  fliarp  Matters)  which  is 
fiopt  there,  and  adheres  to  fmall  Fibres,  that  ftand 
flreight  up  on  the  (ides  of  the  Stomach,  like  the 
Silk  Thread  in  Velvet,  to  prevent  the  faid  Slime 
from  being  carried  away  immediately  by  the  Food 
that  partes  thro^  the  Stomach  ! 

Can  any  body  now,  confiderin^  what  has  been 
here  faid  about  the  Stomach,  (tho*  for  Brevity  fake 
I  have  defignedly  bmitted  feveral  remarkable  Qp- 
cumftances)  remain  unconvinced  that  it  was  a 
Great  Creator  who,  in  order  to  difpiay  his  Wif- 
dom and  Goodnefs  to  Mankind,  has  produced 
all  this  in  fuch  a  beautiful  Order !  And  can  he, 
without  Scruple,  afcribe  this  whole  Strudure  to 
ignorant  CaufesI  the  rather,  becaufe  anyone  o\ 
thcfe  Circumftances  failing,  very  difmal  Confe 

D  4  quences. 
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quences,  and  even  Death  itfelf,   would  fomc- 
times  follow. 

Sect.  IX.     Of  Hunger ^ 

T  o  fay  nothing  more  about  the  Stomach,  which 
feems  plainly  to  prove  the  Defign  of  Him  'that 
made  it;  are  we  not  particularly  obliged  to  return 
him  our  Thanks  for  having  been  pleafed,  over  and 
above,  to  add  to  the  Strudure  of  the  Stomach, 
befides  fo  many  other  neceffary  Ufes,  the  follow- 
ing Property,  viz>.  Hunger;  by  feeling  which,  we 
are  acquainted,  that  we  ftand  in  need  of  new  Food 
and  Refreftiment,  of  which,  without  fuch  a  Warn- 
ing, we  fliould  not  be  fenfible  oftentimes,  till  we 
become  weak  and  faint,  and  unfit  for  Bufinefs'^ 
for  want  of  the  fame. 

He  muft  be  miferably  blind  who  cannot  difco- 
ver  a  Wife  and  Gracious  Maker  of  all  thefe  things; 
or  that  can  perfwade  himfelf,  that  their  skilful 
Strudure,  and  fo  many  Conveniencies  and  regular 
and  well  adapted  Ufes,  can  be  produced  by  meer 
Chance  or  irrational  Caufes. 

S  E  c  T.  X.     The  Ufes  of  the  Guts, 

Let  us  now  pafs  on  with  the  Food  to  the  Bowels 
or  Guts  I  to  know  the  Conftrudion  of  which,  you 
may  confider  the  Tube  (Tab,  I.  Fig.  1.)  reprefenting 
the  Gullet  and  the  Stomach  as  Parts  of  the  Bowels 
to  which  they  are  annexM ,fince  ti^eMembranes  and 
Tunicks  thereof  are  for  the  moft  part  analogous 
with  thofe  of  the  Guts,  and  fo  are  its  Motions  too, 
by  which  theMatter  contained  therein  is  protruded; 
for  which  reafon  we  (hall  not  repeat  the  fame  here. 

This  Tube  has  the  following  great  Ufes ;  (Fig.  i .) 
Fir  ft,  that  it  fepaTates  that  which  is  proper  for 
Nourifliment  from  jthe  unneceiTary  Parts,  convey- 
ing 
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ing  It  to  the  Vena  LaEleay  or  Milky  Veins ;  Secondly^ 
that  it  carries  the  Remainder  of  the  Food  to  the/«- 
teftinum  ReSium,  in  order  to  be  there  difcharged. 

Now  to  fpeak  of  this  laft  in  the  firft  place,  it 
will  not  be  neceffary  to  fay,  after  the  Defcription 
of  the  Gullet  and  Stomach,  that  this  is  alfo  per- 
formed by  the  long  and  circular  Fibres,  which  do 
likewife  both  here  produce,  by  contrading  and 
(hortning  themfelves,  a  protrufive  Motion,  called 
by  the  Anatomifts,  The  Perjjlahk  Motion. 

Sect.  X.     37?^  Mefentery. 

You  may  fee  how  thefe  Bowels  are  placed  in 
the  Body,  in  Tab.  I.  Fig.  3 .  No w  in  cafe  this  Tube 
of  the  Bowels  was  fhort,  there  would  be  danger 
that  the  Chyle,  or  nourifliing  Juice,  extraded  from 
the  Food,  might  in  a  great  meafure  be  difcharged 
with  the  ufelefs  Part  thereof.  Is  it  therefore  with- 
out a  Defign  of  the  Maker  that  there  are  fo  many 
Meanders  or  Windings  therein  ;  fo  that  it  is  very 
near  fix  times  the  Length  of  a  Man  ?  And  parti- 
cularly, that  notwithftanding  all  its  Turnings,  it  is 
Jaften'd  in  fuch  a  manner  to  the  Mefentery,  that  it  is 
^ot  poffible  for  the  Food  either  to  miftake  its  way, 
byreafonof  the  length  of  the  Inteftines,  or  to  take 
any  fuch  turn, as  that  the  way  thro'  which  theChyle 
pafles  fhould  be  ftopt;  as  may  be  feen  in  Tab,l.  Fig, 6. 
where  G  G  reprefents  the  Mefentery,  and  L  L  the 
Bowels  or  Guts  faften'd  to  it,  but  both  extended. 

Now  can  any  one  fee  without  Afionifhment, 
that  in  this  Membrane  (which  being  only  flat  and 
round,  would  be  too  big  to  lie  conveniently  in  the 
Belly,  in  cafe  it  fliould  be  faften'd  to  fuch  a  great 
Length  of  the  Bowels  in  its  Circumference)  fuch  a 
wonderful  Method  is  ufed  by  our  moft  wife  Crea- 
tor for  that  purpofe,  viz,,  by  plaiting  it  upwards 
and  downwards  upon  the  Edge  of  the  Mefenterv, 

juft 
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juft  as  they  ufed  to  do  the  Ruffs  in  old  Times  } 
An  Inftarice  of  which  may  be  feen  in  that  Part  of 
the  Inteftines  defcribed  by  PQ^  RS,  (Tab.  I. 
Fig.  6.)  and  more  fully  in  the  2  Fig.  of  the  i8  Tah. 
of  Verheyen,  in  the  ruffled  Edge  BB  of  this  ex-' 
panded  Mefentery ;  to  which,  that  we  may  not 
multiply  the  Figures  too  much,  we  refer  thofe 
that  are  defirous  to  fee  it  in  its  true  State.  It  is 
by  this  means,  that  tho'  the  fame  is  not  above 
two  Spans  breadth  in  a  Man  of  a  middle  Size, 
yet  by  thefe  Plaits  and  Folds  it  acquires  fo  much 
Length,  as  to  afford  fufficient  room  for  the  Tube 
of  the  Inteftines,  which  is  fo  much  longer,  to  be 
faften'd  to  it.  Now  in  cafe  this  Problem  had 
been  laid  before  a  great  and  able  Mathematician, 
would  not  he  have  thought  that  he  had  acquired 
no  fmall  Honour,  by  folving  it  after  this  manner  > 
And  can  any  body  fancy  that  this  is  performed 
by  Chance,  or  without  Wifdom  ! 

S  E  c  T.  XII.    7'he  Glands  of  the  Inteftines. 

K  o  w  whilft  the  nutricious  Juices  are  continu- 
ally feparated  from  the  Food  in  the  Bowels,  and 
by  Openings,  which  are  found  in  their  Membranes 
pafs  into  the  external  Parts,  as  we  fhall  (hew  here- 
after •  it  feems  as  if  it  could  not  be  avoided,  that 
the  Remainder  being  thereby  become  dryer, fliould 
be  hinder'd  from  proceeding  conveniently  on  its 
way  in  this  Tube.  To  remove  this  Difficulty,  the 
adorable  Creator  has  been  pleafed  to  place  feve- 
ral  Glands  in  the  Inteftines,  from  whence  they 
filtrate  a  Liquor  fufficient  to  foften  the  Excre- 
ments, befides  others  proceeding  out  of  the  Glan- 
dulous  Coat  of  the  Bowels  themfelves,  which 
help  to  render  the  Paffage  fmooth  and  flippery, 

and  fo  fit  for  the  intended  Service. 
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Can  this  likewife  be  faid  to  be  done  by  Chance ! 
Why  then  are  thefe  Glands  fmaller  and  fewer  in 
the  thin  Guts  G,  H  H,  1 1,  (Tab.l,  Fig.  3.)  which 
lie  next  to  the  Stomach,  where  that  which  is  in  it 
has  a  great  deal  of  Chyle  and  Moifture  ?  And 
why  are  thofe  Glands  multiplied  about  the  End 
of  thefe  thin  Guts,  unlefs  it  were  that  the  ufelefs 
Matter,  being  by  the  Separation  of  the  Chyle 
grown  dryer,  wants  more  Moifture  to  render  it  fo 
fluid  ;  and  to  the  end  that  what  ftill  remained  in 
it  of  the  Chyle  may  be  fqueezed  out  of  it  ,•  aftei: 
the  manner  of  the  Apothecaries,  who,  in  order  to 
extraft  the  Juices  from  their  Drugs  when  they 
are  pretty  dry,  put  fome  Liquor  in  while  they  arc 
pounding  them  ?  Laftly,  why  are  thofe  Glands 
in  the  thick  Guts  M,  N  N  N,  O,  that  lie  far- 
theft  from  the  Stomach,  and  where  the  Mattet 
to  be  difcharged  is  in  a  manner  divefted  of  all  its 
Chylous  Juice,  thebiggeft  of  all;  unlefs  it  be, 
that  the  greateft  Moifture  is  there  requifite  to 
prevent  its  being  too  hard  ? 

Sect.  XIIL  The  Wrinkles y  Valves^  and  Inteftinum 

Redum. 

Now  not  to  mention  the  Wrinkles  of  the  thin 
Guts,  the  Ufe  of  which  is  to  hinder  the  digefted 
Food,  that  has  ftill  fome  Chyle  in  it,  from  pafling 
too  fwiftly  thro'  thofe  Orifices  that  are  made  to 
receive  the  Chyle,  nor  the  great  Valve  K,  at  the 
end  of  thofe  thin  Guts,  whereby  the  Matter  that 
is  hardly  now  of  any  further  Ufe,  is  hindred  from 
going  back  :  Why  are  the  thick  Inteftines  larger, 
and  furnifbed  with  fo  many  feparated  Places,  un- 
lefs it  be  to  colled  the  ufelefs  Matter  therein, 
and  to  the  end  that  People  may  not  be  too  fre- 
quently obliged  to  difcharge  the  fame  ? 

U 
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Is  it  not  therefore  very  plain,  that  the  Intefiinum 
ReEium  O  P,  is  only  contrived  for  difcharging  the 
abovefaid  Matter?  Why  does  it  defcend  ftreight 
forwards,  unlefs  it  were,  that  the  Difcharge  of 
the  faid  Matter  fliould  not  be  obflruded  by  un- 
neceflary  Windings  and  Turnings  ? 

Is  all  this  made  without  fuch  a  Defign !  Why 
is  there  a  roand  contrading  Mufcle  P,  which,  like 
a  Ring,  pinches  this  Bowel  at  the  end  of  it  ?  Is 
it  not  to  hinder  an  inceflant  Protrufion  of  the  Ex- 
cremeuticioLis  Parts,  by  the  continual  Periftaltic 
Motion  of  the  InteiUnes  ?  And  fince  that  in  fe- 
veral  Difcharges,  when  the  Matter  is  hard,  the 
hiteflinum  Reclum  O  P,  is  preflld  and  finks  down- 
wards, we  may  fee  that  the  two  Mufcles  Q^P 
and  Q  P,  are  placed  there  on  purpofe  to  fecure  iv^ 
for  by  their  Ailiftahce,  the  fhutting  Mufcle  and 
the  Inteftinum  Return  are  drawn  back  again,  after 
a  difficult  Difcharge,  and  made  to  afcend  by  the 
Ihortning  of  their  Fibres. 

Sect.  XI V.    T'he  Vfss  of  the  Oblique  and  Lateral 
Mufcles  of  the  Belly. 

And  forafmuch  as  the  Protrufire  Motion  of 
the  Bowels  is  not  fometimes  ftrong  enough  alone 
to  difcharge  the  Excrementitious  Matter,  ought 
we  not  likewife  hereiti  to  adore  the  exceeding 
great  Wifdom  of ,  the  Creator,  who,  befides  the 
Diaphragma  or  Midriffs  has  after  fo  wonderful 
a  manner  made  the  whole  Covering,  or  Tegu- 
ment of.  the  Belly,  to  be  aflifting  thereto ;  by 
which  means  the  expulfive  Force  ra5.y  be  ren- 
derM  incomparably  greater,  as  often  as  there  is 
any  occafion  for  it  ? 

In  order  thereto,  People  are  wont,  firfl,  ftrongly 
to  draw  in  their  Breath  ;  by  doing  of  which  the 
Midriff  lying  juft  above  the  Stomachy  fo  violently 

p  effes 
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preffes  upon  all  the  Bowels,  fo  that  unlefs  they 
oppofe  it  on  purpofe,  the  whole  Beliy  rifech  there- 
with, to  the  end  that  the  Guts  may  be  preiTed 
Imore  clofeiy  together. 

Now  fince  the  Bowels,  thus  prefs'd  down  by 
the  Midriflf,  are  forced  to  dilate  themfelves  out- 
I  wardly  in  the  Belly,  unlefs  the  extended  Cover- 
ing of  the  Belly  did  again  vContrad  itfelf  by  the 
Adion  of  its  Mufcles,  and  prefs  the  Bowels  to- 
gether with  a  ftrong  Force,  the  Excrements  cou'd 
not  be  protruded  thro^  the  Inteflinum  ReEium : 
But  fince  that  Intelline  is  open,  and  at  the  fame 
time  the  Bowels  are  prefs'd  together  from  all 
Parts,  the  Matter  contained  in  them  muft  be* 
protruded  thro'  the  Orifice  of  the  faid  Rectum. 

Now,  how  wonderfully  this  comprehenfive 
Force  is  produced  by  the  Mufcles  which  compofe 
the  Coverings  of  the  Belly,  is  plain  to  thofe  that 
are  acquainted  with  the  Strudure  thereof.  7 

To  give  you  fome  Notion  of  it  here,  without 
mentioning  the  ufual  Coverings  which  the  Belly 
has  in  common  with  many  other  Parts  ,•  (Tab.  II. 
Fig.  I.)  A  is  the  Cutkula  or  upper  Skin,  B  the 
Cutis  or  Skin,  C  the  Fat,  D  the  fleilily  Tegument 
or  Covering  ;  the  external  Parts  thereof  to  con- 
;  fift,  on  both  Mts,  firfl,  of  the  Mufcle  G,  the  Fi- 
I  bres  of  which  defcend  obliquely  from  the  Vertebra 
I  of  the  Loyns  to  the  Linea  Alba  K  K,  which 
runs  downwards  from  the  Breaft-bone  thro'  the 
Navel  L  to  the  Os  Pubis  ^  and  is  of  a  fi:rong 
and  fibrous  Scrudure,  in  order  to  refift  the  Force 
of  the  Mufcles  drawing  againft  one  another  on 
each  fide :  The  Mufcle  of  the  fame  Name  and 
Kind  belonging  to  the  other  fide,  is  laid  open  at  O, 
in  order  to  fiiew  that  which  is  under  it.  Secondly, 
we  fee  another  pair  of  Mufcles  lyin-^  under  the  for- 
mer,the  Fibres  of  which  running  up  vards  oblique- 
ly from  the  Vertebra  to  the  afoief^^d  Lmea  Alba 

KK, 
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KK,  docrofs  thofe  of  the  firft  Mufcle  ^  as  appeal 
here  at  M,  on  the  one  fide,  under  a  part  of  th( 
firft  Mufcle,  which  is  turned  up  ;  and  on  the  otheti 
fide  at  P,  where  it  is  fully  feparated.  Thirdly 
There  are  a  pair  of  Mufcles  that  lie  underneat( 
the  fame,  on  the  right  fide  at  U,  the  Fibres 
which  are  extended  laterally  or  crofs,  and  n< 
obliquely,  from  the  Veytehra  to  the  Linea  Alba, 
White  LineKK:  The  tranfverfe  Mufcle  of  the  lei 
Side  is  not  vifible  in  this  Figure,  becaufe  of  the 
Mufcles  that  lie  upon  it,    called  the  Lateral 

Let  us  nowfuppofe  that  thefe  two  loweft  late- 
ral Mufcles  V,  do  encompafs  the  Belly  quite  round, 
end  in  that  manner  compofe  a  Cavity,  which  con- 
tains the  Bowels  j    and  further,  that  all  the  Fibres s 
of  which  they  arc  made  up,  are  lhorten*d  or  con- 
traded  :  It  is  plain,    that  the  Cavity  has  thereby 
a  leffer  Circumference,  and  confequently  muft  be 
narrower  ;   and  fo  the  Bowels  therein  contained 
will  be  prefl'ed  together  on  all  fides. 

But  fince  thofe  Mufcles  are  not  only  ferviceable 
in  the  Evacuation  of  the  Bowels,  but  like  wife  of: 
the  Bladder,  and  even  in  the  Labour  of  Child-bear- 
ing Women,  to  whom  they  are  of  the  greateft  Uf^ 
in  that  important  Cafe,  it  was  neceffary  that  this 
Prefl'ure  fhould  be  performed  with  very  great. 
Force  ;  for  which  Reafon  the  wife  Creator  has 
placed  another  pair  of  Mufcles  (one  of  which  is 
reprefented  by  M)  upon  the  Lateral^  the  Fibres  of 
which  running  obliquely  upwards,  as  is  faid  be-^ 
fore,  and  ending  in  the  Linea  Alba  K  K,  when 
they  operate  and  become  {hotter,  do  in  like  man- 
ner contract  the  Belly  ,•  but  they  do  alfo  at  the 
fame  time  (as  is  well  known  to  the  Mathemati- 
cians) by  their  Obliquity  extended  upwards,  as 
It  were  draw  down  the  whole  Linea  Alha  K  K 
Now  to  obviate  the  Inconveniencies  that  might 
proceed  from  hence,  the  Fibres  of  the  Mufcles  G, 

that 
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that  lie  upon  thefe^  do  run  with  a  quite  contrary 
Obliquity  downwards  j  whereby  the  Belly  is  not 
!only  contraded  with  a  new  Force,  but  th^  Lwea 
Alba  K  K,  is  again  drawn  upwards  by  this  con- 
[trary  Obliquity. 

Sect.  XV.  77?^  Vfe  of  the  Pyramidal  Mufcles. 

N  o  w  if  each  Pair  of  thefe  laft  oblique  Mufcles 
operated  with  like  Force  upon  the  Liaea  Alha^  and 
that  the  fame  was  drawn  as  much  up^vards  by  one 
Pair  as  downwards  by  the  other,  they  woulci  ba- 
lance one   another  ;  and  this  White  Line  K  K, 
would  remain  in  its  Place,  without  moving  one 
I  way  or  the  other :    But  fince  thefe  laft  and  upper- 
moft  defcending  Mufcles  G,  are  much  larger  and 
ftronger  than  thofe  that  lie  under  at  M,    it  muft 
I  follow,  that  whilft  they  operate   together  to  dif- 
( charge  the  Belly,  by  this  over-balance   of  Force, 
I  thefe  Fibres  or  White  Lines  K  K,  will  be  con- 
I  ftantly  drawn  fomething  upwards. 

Can  it  now  be  brought  about  by  Chance,  that 
we  meet  with  a  Pair  of  Mufcles  S  and  T,  under 
I  the  Os  PuhU  (the  laft  of  which  T,  is  fhewn   fepa- 
rated,  and  hanging  downwards  out  of  its  Place) 
which,  from  the  Figure  of  them,  are  called  Pyra* 
midaly  and   whereof  the  Fibres  do  only  run  up- 
i  wards  along  the  White  Lines  to  K,  or  about  as 
I  high  as  the  Navel ;  fo  that  it  is  very  plain  to  every 
Body,  that  being  fhorter  at  S,   and  confequently 
their  Fibres  being  drawn  downwards,   the  Linea 
'  Alha^  to  which  the  Fibres  are  faften'd,  muft  like- 
!  wife  follow  downwards  ;   and  therefore  thefe  Py- 
ramidal Mufcles  feem  to  be  made  ufe  of  as  a '  Ba-* 
lance  of  the  Force,    by  which    the    defcending 
oblique  Mufcles  at  G,  do  exceed  the  afcending 
oblique  ones  at  M;  and  whereby,  if  not  prevented 
by  the  Pyramidal^thQ  White  Lines  would  otherwife 

be 
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be  mov'd  upwards  ?   This  Opinion  is  confirmed 
forafmuch  as  in  many.  Bodies  there  are  found  bu 
one  of  thefe  Pyramidal  Mufcles,   and  not  alwayijie, 
jufl  two  i  fince  one  that  is  big  enough  can  anfwciH  a 
the  aforefaid  Ufes  :   Nor  yet  are  the  fame  neceffaJ 
ry,    when  the  afcending  and  defcending   oblique 
Mufcles  are  of  equal  Strength,   as  has  been  fome- 
times  obferved. 

Sect.  XVI.    The  Ufe  of  the  Right  Mufcles. 

But  befides  all   this,  there   feems    flill   t( 
remain  the  following  Inconveniency  ;    that  th( 
Belly  being  con  traded  by  thefe  Mufcles  with  foj 
great  Force  only  fideways,    the  Inteftines  would! 
hereby  be  preffed  as  much  upwards  as  downwards,^ 
and  would  likewife  be  driven  with  too  great  Vio- 
lence upwards  againfl  the  Midriff;    fo  that  the: 
flexible  Strudure  of  the  Cartilages  would  be  raifedl 
upwards,  by  which  Means  the  Protrufive  Facultyi 
would  be  weakened.  To  prevent  which,  and  that: 
nothing  fhould  be  deficient  in    this  great  Work,.] 
the  Wifdom  of  the   Sovereign  Creator  feems  to 
have  faften'd  two  other  Mufcles  Q.QjQ_^  called 
the  Righty  to  the  Os  Pubis  at  S,  after  fuch  a  manner, 
that  their  other  Extremities   Y  Y,   (hould  be  fa- 
ftened  to  and  about  the  Breaft-bone  ;    whereby 
thefe  being  contraded,  or   made  fhorter  in  their 
Fibres,  draw    the  Ribs,    with    their   Cartilages 
(which  terminate  in  the  Breaft-bone)  downwards ; 
and  fo  they  do  not  only  hold  faft  to  the  Places  to 
which  the  Midriff  is  fixt,  but  likewife  hinder   the 
fame  from  bending  upwards  by  the  ftrong  Preffure 
of  the    Bowels   againft  the  Midriff,    when  thofe 
Bowels  are  thruft  upwards  and  downwards   by 
the  aforefaid  annular  Mufcles  of  the  Belly. 

There  are  likewife  feen  in  the  Right  Mufcles 
(^(^(i,  three  or  four  Lateral whit^  Fibres  R  R  R ; 

which 
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which  do  moft  commonly  divide  each  Right 
,!,  Mufcle  into  four  other,  following  one  another,  to 
!!  the  End,  that  thefe  Mufcles  may  perform  their 
i  Fundion  by  a  leffer  Contraction,  and  proportion- 
^  ably  by  a  leffer  Tumifadion,  and  fo  not  take  up 
I  too  much  room ;  which  otherwife,  in  cafe  the 
I  'Flefhly  Fibres  of  the  Os  Pubis  (hould  extend  them- 

felves  to  the  Breaft-bone,  would  not  be  performed 

fo  regularly  or  conveniently. 

The  other  Ufes  which  are  afcribed  by  the  A- 

natomifts  to  thefe  Right  and  Pyramidal  Mufcles, 
„  may  be  feen  and  conliderM  by  every  one  in  their 
'  Writings ;  we  having  dwelt  long  enough  upon 
j^  them  here  already. 

Sec  t.  XVII.  Orifices  in  the  Mufcles  for  the  Seminal 

Veffels. 

He  that  is  not  fatisfied,  that  all  thefe  things 
are  performed  for  wife  Purpofes,  let  him  caft  his 

[  Eyes  farther  in  7'ab.  II.  Fig.  i .  upon  the  Orfices 
defcribed  by  the  Letter  I,   as  they  are  found  in 

'  the  three  Mufcles  ;  thro'  which,  at  the  Groin, 
there  goes  the  Tube  W,  thro'  which  the  Seminal 
Vefl'els  in  the  Males,  and  the  round  Ligaments  of 
the  Matrix  in  the  Females  do  pafs ;  and  confider 
whether  fuch  neceflary  things  as  thefe  are  placed 
there  by  Chance. 

'  Sect.  XVIII.    'The  Voluntary  and  SpontaneoM  Mo- 
I  tions  of  the  Inteftinum  Redum. 

!      To  add  fomething  more  to  what  has  been  faid 

'  above,  and  which  feems  to  me  fufEcient  not  only 

to  fettle  a  Sceptical  Mind,    but  even  to  convince 

anobftinate  Atheift  ;  let  both  thefe  unhappy  Men 

ferioufly  con(ider,  that  in  this  great  Length  of  the 

\  Tube  of  the  Bowels,  which  is  continued  from  the 

Vol.  L  E  Stomach 
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Stomach  to  the  Inteflinum  ReBum^  no  body  can 
incrcafe  or  diminifh  the  Contradions  or  Wring- 
ings  of  the  fame  ;  infomuch,  that  all  thofe  Mo- 
tions (whereby  that  which  is  in  the  Bowels  is  pro- 
truded and  difchai^ed)  are  quite  out  of  the 
Power  of  his  Will;  but  if  the  fame  {hould  have 
place  likcwife  in  the  lowefl  Part  of  the  Inteflinum 
ReBum,  Mankind  could  never  have  any  command 
over  their  Natural  Evacuations,  in  order  to  retain 
or  difcharge  them,  as  occaiion  fhould  require. 
And  can  a  Man  yet  doubt,  whether  there  be  z. 
God  that  has  wifely  and  gracioufly  order'd  ail 
thefe  things,  when  he  perceives,  that  in  the  whole 
Strudure  of  the  Bowels,  it  is  the  IntefiznumReEium 
only,  into  which  Nerves  are  derived  from  the 
Medulla  Spinalis,  or  Marrow  of  the  Back-bone  j 
yea,  that  the  Motion  of  that  Bowel  alone  is  fub- 
jeft  to  our  Will,  for  the  Prevention  of  fo  many  In- 
conveniencies,  which  it  would  otherwife  be  im- 
poflible  to  avoid ! 


'/rw*" 
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Contemplation    V. 

Of  the  Venas  Lafte^,   and  Duftus  Chylicus*, 


Sect.  I.  'ihe  Tranjition^ 

AFTER,  having  traced  the  greateft  Part  of 
the  Food  as  low  as  we  could,  let  us  now 
turn  back  again  to  the  Stomach,  in  order  to  oi>* 
fcrve  the  Ways  and  Pallages  by  which  our  merci* 
fill  Preferver  has  been  pleafed  to  condud  the 
^  Chyle  or  Nourifliment  that  is  extraded  for  out 
.  Food,  in  order  to  prepare  and  render  it  more 
ufeful  for  making  good  what  is  wafted  in  out 
Bodies. 

!  Not  to  mention  in  this  Place  the  curious  and 
skilful  Strudure  of  the  GaU-Bladder^  and  the  Vef- 
fels,  which  coming  out  of  that,  and  of  the  Liver ^ 
do  continually  introduce  a  great  Quantity  of  Gall 
into  the  Duodenum,  where  it  mixes  itfelf  with  the 
Food  that  is  fent  thither  thro^  the  Pylorm  from 
the  Stomach  ,•  but  more  particularly,  as  often  as 
by  the  drawing  in  the  Breath,  the  Midriff  de- 
fccnding,  preffes  upon  the  Liver,  and  thereby 
fqueezing  the  Gall-Bladder  (which  lies  within  the 
Liver)  forces  out  the  Gall  through  a  Veflel 
that  reaches  from  its  Bladder  to  the  Inteftines. 
To  fay  nothing  here  of  that  Liquor  that  pro- 
ceeds from  the  Pancreas  or  Sweetbread  (a  greaC 
Gland  lying  under  the  Stomach)  which  mingles 
hfctf  with  the  extruded  Gall>  about  four  or  five 
Fingers  below  the  Pylorus^  or  lower  Orifice  of 
the  Stomachy  and  moftlv  by  the  fame  Paflage. 
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Not  to  enter  here  upon  enquiring  into  the  Ufes  of 
both  thefe;  whether,  for  inftance,  they  ferve  toge- 
ther to  feparate  the  Chyle  from  the  grofler  Parts  of 
the  Food ;  or  to  preferve  the  fame  from  Corrupti- 
on by  the  Bitternefs  of  the  Gall;  or  to  render  it; 
more  fluid  ,*  or  to  incorporate  thofe  Parts  of  iti 
which  cannot  otherwife  be  eafily  mixed,   fuch  as< 
the  fat  and  watry  Parts ;  or  to  qualific  the  Bitter- 
nefs of  fome  by  the  others;   or   for  any  other 
Purpofes,  which,  by  a  more  nice  Enquiry  into  the: 
Nature  of  them,  are  daily  difcoverM:  But  feeing 
that  the  determinate  Ufe  of  each  of  thefe  has  noti 
yet  been  decided,    we  (hall  confine  ourfelves  to 
thofe  things  only,  from  which  we  can  draw  fuch 
undoubted  Conclufions,  as  are  more  than  fufHcient 
to  prove  abundantly  the  Perfedions  of  our  Maker: 
Since  that  which  is  flill  unknown  and  uncertain, 
will  remain  to  us  a  continual  Objeft  of  Enquiry, 
and  of  Aftonifliment  at  his  Wifdom,  which  does 
fo  vaftly  exceed  our  own. 

Sect.  II.    The  Venae Ladeae  and  Receptaculum  1 
Chili  in  a  Dog. 

T  o  proceed  then :  If  there  were  no  Lateral  Ori- 
fices or  Openings  in  the  Membranes  of  the  Dud 
of  the  In te (lines,  (as  there  are  none  in  the  Throat, 
for  inftance,  and  Stomach)  the  Chyle  or  Juice, 
which  becoming  Blood  fuftains  the  Body,  would  1 
be  difcharged  at  the  fame  time,  together  with  the  • 
grofler  Parts  that  pafs  thro'  them ;  and  Mankind 
would  confume  away  and  die  for  want  of  Nou- 
rifhment.  Can  it  therefore  be  thought,  that  this 
Hkewife  is  meerly  accidental;  that  in  order  to  pre- 
vent the  fame,  there  lies  in  the  Mefentery  G  G, 
(tab.  I.  Fig.  6.)  befides  the  Blood  Veffels  1 1,  and 
the  Nerves  mmmy  which  pafs  thro'  it,  another 
kind  of  very  narrow  Veflels  1 1,  which,  when  a 

Creature 
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Creature  has  continued  long  without  eating,  are 

,    quite  invifible,  but  if  youdifl'ed  them  a  few  Hours 

i  I  after  it  has  been  fed,  they  appear  as  little  Veins 

full  of  a  white  Matter  like  Milk ;  from  whence  it 

is  alfo,  that  they  take  the  Name  of  Milky  Veins y 

I  \  (Vena  LaBea.)  Thefe  little  Tubes  open  into  the  In- 

if    teftines  L  L,  which  by  their  contrading  and  pro- 

g  I  trufive  Motions,  do  fqueeze  out  the  thinneft  of  the 

x  \  Food,  or  prepared  Chyle  in  thefe  Milky  Veins, 

ij  I  under  the  Form  of  a  white  Subftance;  which  (in 

Dogs,  according  to  this  Figure  borrowed  from 

;( \  Verheyen)  takes  its  way,  firft  towards  a  great  Gland 

;[  i  K;  but  in  Men,  by  feveral  other  fmaller  Glands; 

^  fince,  according  to  the  faid  Verheyen,  this  great 

Gland  is  not  found  in  them.  Thofe  that  defire  to 

fee  the  Defcription  of  the  Mefentery  in  a  Man, 

may  be  pleasM  to  confult  the  iSth  Table  of  the 

faid  Author,  where  the  Glands  are  reprefented  by 

the  Letters  ^  ^  in  the  2d  Fig. 

We  fhall  fay  nothing  of  thefe  Glands,  becaufe 
.  Anatomifts  aj^e  not  as  yet  entirely  agreed  about 
the  Ufe  of  them;  only  "tis  known  that  this  Chyle 
is  difcharged  into  a  large  Receptacle  O,  by  the 
Vena  LaBea  ( Tab.  I.  Fig.  6.)  coming  from  this 
Gland :  The  Anatomifts  call  it  ReceptacuIumChyli, 
or  Cifterna, 

Sect.  III.     The  Receptacle  of  the  Chyle  in  Humane 

Creatures, 

I T  muft  be  remembred,  that  in  this  Figure  the 
Courfe  of  the  Veffels  is  reprefented  as  it  appeared 
in  Dogs,  forafmuch  as  they  are  feldom  to  be 
fliewn  in  Men,  who  cannot  be  fo  foon  opened 
after  their  Death.  However,  they/that  defire  to 
fee  a  true  Defcription  of  thefe  Parts,  as  they  lie 
in  Humane  Bodies,  may  find  them  in  the  Leiffick 
TranfaBiom,  f.  57.  Amo  169 g,  extrafted  from  an 

E  3  Englifh 
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Englijh  Book  of  W.  Coofer^  confifting  particularly 
in  the  following  Differences  :  (i.)  That  the  great 
Receptacle  of  the  Chyle,  reprefented  here  by  the 
Letter  O,  is  compofed  in  Men  of  three  large 
Tubes  and  Parts.  2.  That  the  Links  of  the  Chains 
that  are  here  defcribed  at  S,  (in  the  Tube  O  s^ 
which  runs  upwards,  and  is  called  the  DuEim  Cby" 
ItcHiy  or  Thoracicm)  are  obferved  to  be  more  nu- 
inerous  or  various  in  Men,  Rohauk  does  likewifc 
make  mention  of  one  that  is  found  in  a  Man. 

Sect.  IV.    The  Courfe  of  the  Chyle  to  the  Heart 

T  o  return  :  In  this  Receptacle  O,  the  afore- 
mentioned Food  mixes  itfelf  with  another  Humour, 
Water,  or  Whey,  which  the  Anatomifts  call  the 
l^ympba  ;  and  which  having  performed  its  Service 
to  the  Body,  is  continually  derived  this  Way  by 
the  Vafa  Lymphatka,  or  Water- Veflels ;  and  then 
fhis  Chyle  and  LympM  purfue  their  Way  together 
upwards  thro'  the  Belly  and  Breaft  along  the 
Back-Bone,  from  the  Receptacle  of  the  Chyle  O, 
thro^  the  DuSint,  Chyliferm  r  r  ;  and  finally  are  dif- 
charged  at  u,  in  the  Venafubclavia  u  x. 

The  Blood  running  from  «tox  in  the  faid 
Subclavian  goes  from  thence  thro*  x  B,  called  the 
yena  Cava,  or  Hollow  Vein,  to  the  Heart  A ;  from 
whence  the  Chyle  and  tympha  being  mingled  with 
the  Blood  in  «,  are  carried  round  with  its  Stream 
throughout  the  whole  Body,  in  order  to  the  Nou- 
fifhment  thereof. 

Now  can  any  one  fuppofe,  that  the  Structure  and 
Difpofition  of  fo  many  Vcffels,  fuch  as  the  Vena 
taBea  II,  thcReceptaculum  Chyli  O,  and  itsDuEim  rr^ 
are  produced  by  Chance  ?  Can  it  be  without  De- 
(ign,  that  the  Vafa  Lymphatka  q  q  a.ndt  t,  do  dif- 
fharge  themfelvesin  thetwolaft  mention^  Rece- 
ptacles and  PuQsj  to  make  a  perpetual  Stream,  in 

order 
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order  to  convey  the  Chyle  with  greater  Conveni- 
ency  to  the  Blood  in  the  Vein  «x  ?  Of  all  which, 
i  if  any  thing  fails,  or  is  deficient,  a  Man  runs  the 
I  Rifque  of  lofing  his  precious  Life.     Is  it  without 
I  Wifdom  that  the  Creator  is  pleafed  to  divide  the 
i  Receptacle  of  the  Chyle  O,  into  three  Tubes  in 
Men,  which  in  Dogs  and  other  Creatures  is  but 
one  large  one?  To  the  end,  that  in  Men,  who  walk 
cred,  the  great  Quantity  of  the  Liquor  fhould  not 
cafily  burft  the  Membrane  that  compofes  the  Re- 
ceptacle O,  and  which  is  unconceivably  thin  and 
fine. 

If  all  this  be  not  yet  fufficient  to  convince  any 
lone,  let  him  attend  to  that  which  follows  con- 
cerning the   Valves^  which  will  lead  him   as   it 
were  by  the  Hand  to  an  Almighty  and  All-wife 
I  Creator. 

Sect.  V.  The  Valves  in  the  Duftus  Chyliferus, 
VensB  Ladea?,  and  Vafa  Lymphatica. 

Can  we  not  again  vifibly  obferve  a  fix'd  Purpofe 
and  Defign  of  bringing  the  Chyle  to  the  Blood 
and  Heart  ?  Which  otherwife,  together  with  the 
Lympha  in  the  DuElm  Chylijerm  r  r,  (Jab.  I.  Fig-6.) 
ought  naturally  to  defcend,  by  reafon  of  the  ered: 
Pofture  of  Men  :  To  prevent  which,  it  is  moft 
wonderfully  provided  by  the  Great  Creator,  that 
there  fliould  be  Valves  in  the  faid  Tube  or  Du£ifii, 
which  are  opened  by  the  Chyle  when  it  proceeds 
upwards  from  O  to  «,  and  fo  takes  its  right Courfe, 
but  are  fhut  by  the  fame,  if  it  (hould  attempt  to 
go  backwards  and  defcend ;  juft  as  we  fee  in  the 
Gates  of  Sluices,  which,  as  the  Water  comes  one 
Way,  are  opened  without  Trouble,  but  fhut  of 
themfelves  on  the  other  Side,  by  the  Flux  of  Wa- 
ter againft  them. 

E  4  And 
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And  there  being  a  Danger  that  the  Liquor  in 
the  Vena  LaBea  I  /,«  and  in  the  Lymphatica  q  j, 
fhould  defcend  and  go  backwards  by  its  own 
Weight,  the  like  kind  of  Sluices  or  Flood-gates 
are  placed  in  both  of  ^era. 

Among  the  Lymphatic  Veflels,  ihtDuEius  Chy- 
liferus  itfelf  rr,  muft  be  reckoned,  fince  it  is  like- 
wife  continually  full  of  this  Water,  or  Lymfhay 
when  there  is  no  Chyle  mingled  with  it ;  and 
fince,  as  we  have  faid  before,  it  has  alfo  its  Valves, 
the  Figure  of  which  may  be  feen  in  fome  meafure 
inTi^.IL  F:g.2.  at  cc  and  ccy  and  which  are  in 
like  manner  opened  by  the  Liquor  that  runs  from 
a  to  d:  But  if  the  fame  Liquor  fhould  run  back- 
wards from  d  to  a,  they  would  be  clofed  thereby. 

Sect.  VI.     The  Protrupon  of  the  Chyle, 

Now  if  it  be  further  obferved,  that  this  Veflel 
is  exceeding  tender,  for  which  reafon  it  is  like- 
wife  guarded  by  the  Pleura,  or  Membrane  of 
the  Ribs  i  that  it  has  no  fufficient  Fibres  for 
protruding  the  Liquor  contained  in  it  when  ne- 
ceffary  ^which  Fibres  do  for  this  purpofe  abound 
in  the  Intefiines  and  Arteries)  but  that  neverthe- 
lefs  the  Procefs  of  this  Liquor  is  fo  neceffary  to- 
wards the  Prefervation  of  our  Lives,  that  they 
could  not  continue  without  it ;  ought  we  not  a- 
gain  to  ftand  amazed  at  the  Wifdom  of  the  great 
Creator,  who  in  this  cafe  has  been  pleafed  to  ufe 
a  fingular  Method  to  drive  this  Liquor  upwards, 
caufing  for  that  Purpofe  the  great  Artery  C, 
(Tab.  I  Fig.  6.)  to  run  along  the  fame  ,•  placing 
the  Intercoftaljs  c  c  c,  as  alfo  the  Artery  of  the 
Reins  D,  above  and  acrofs  the  fame,  which  fwel- 
ling  at  every  Pulfe  of  the  intruded  Blood,  do  as 
often  prefs  upon  this  Tube;  and  the  Liquor 
thereof  being  hindered  by  the  Valves  from  going 

back- 
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backwards,  mufl  neceflarily  move  forwards  and 
upwards ;  to  which  likewife.  the  Tendons  of  the 
Midriff,  which  are  drawn  up  in  breathing,  and 
which  alfo  prefs  upon  this  Tube,  do  feem  very 
much  to  contribute  ? 

Is  it  not  now  very  plain,  the  Motion  being  per- 
i  formed  after   this  manner,   how  neceffary  thefe  > 

Valves  are,   fince  without  ^em  the  Preffure  might 
i  as  well  force  the  Liquor  downwards  as  upwards  ? 
It  does  likewife  appear,  why  they  are  placed  fo 
clofe  to  each  other,  and  are  more  numerous  here 
,  than  in  the  Veins,    viz,,  that  the  Liquor  fhould 
\  be  immediately  ftopp'das  it  endeavours  to  return; 
whereas  otherwife,  if  the  Tube  between  the  two 
Valves  (hould  be  very  long,  it  might  caufe  it  to 
i  fwell  fo  much,  by  reafon  of  its  Tendernefs  and 
I  Length,  that  there  would  be  not  only  a  Danger 
I   of  burfting,  but  the  Motion  or  Courfe  of  the  Li- 
quor would  likewife  become  too  flow. 

Sect.  VII.    The  Valve  in  the  Vena  Subclavia. 

Here  is  yet  another  Inftance  of  the  wonderful 
Wifdom  of  Divine  Providence,  tho*  it  feemsto  be 
but  a  fmall  matter ;  namely,  that  this  DuEius  Chy- 
liferus  r  r,  difcharging  its  Liquor  at «,  into  the  Sub- 
clavian Vein  X,  is  covered  at  its  Orifice  with  a 
little  membranous  Valve  in  the  Shape  of  a  Half- 
Moon  ;  which  does  hinder,  in  the  firft  place,  the 
Blood  from  defcending  from  the  Vein  u  x  into 
this  DuBus  Thoracicus   r  r,    and  fecondly,    is  the 
Caufe  that  this  little  Membrane,  being  only  open 
exadly  on  the  Side  x,   the  Way  that  the  Blood 
runs,  the  Chyle  coming  out  of  it  is  thereby  im- 
mediately carried  along  with  the  Stream  thereof  j 
whereas,   if  it  had  been  open  on  the  other  Side, 
the  Blood  by  its  flrong  Circulation  would  prefs 
into  this  Veifel  r  r,   and  fo  hindering  the  Chyle 

from 
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from  going  forwards,  would  put  an  end  to  our 
Life. 

I  cannot  forbear  reprefenting  this  laft  Matter  in 
lab.  II.  Fig.  2.  which  is  borrowed  from  the  Accu^ 
rate  Dr.  Lower  :  db  and  c^  is  thtDuBm  Chyliferm^ 
cc  the  Valves,  which  are  here  more  vifible,  be- 
caufe  the  Chyle  being  fqueezed  backwards  with 
the  Finger  from  ^to  b,  againft  the  faid  Valves, 
makes  the  Tube  fwell  in  that  Part,  leaving  the 
other  b  dh  empty.  But  that  which  is  moft 
remarkable  in  this  Figure,  is  the  little  Semi- 
lunar Valve  i,  which  covers  the  Orifice  b 
of  the  DuEius  Chyliferus  in  the  Vena  Subclavian 
after  fuch  a  manner,  that  the  Blood  flowing  from 
/  to  g,  and  fo  on  to  the  Heart,  is  hindered  from 
forcing  its  Way  into  the  Chyle- Veffel  d  «,  and  yet 
admits  of  a  free  Paflage  for  the  Chyle  and  Lym- 
fha,  as  they  run  from  ^i  to  ^ ;  ^  is  the  JugularVein, 
the  Blood  of  which  defcending  into  the  Vein  fg, 
renders  this  little  Valve  i  fo  much  the  more  ne- 
ceflary. 

Sect.  VIII.    ConviElions  from   the  foregoing 
Obfervations. 

Is  there  then  occafion  for  any  farther  Proof  of 
the  adorable  Wifdom  of  the  Creator,  than  what 
has  been  juft  now  produced  ?  And  can  any  Man 
be  fo  far  miftaken  as  to  afcribe  all  this  to 
Chance,  or  ignorant  Caufes !  For  if 'each  of  thefe 
'things  were  not  made  for  that  very  End  of  carry- 
ing the  Chyle  and  Lympha  up  to  the  Blood,  and 
thereby  prefcrving  the  Life  of  a  Man,  why  are 
the  little  Valves  placed  there  ?  Why  are  they  all 
open  on  the  fame  Side  ?  Infomuch,  that  if  among 
the  great  Number  of  them,  any  one  fliould  fail  in 
performing  its  Work,  there  would  prcfently  be  an 
End  of  Life.    Once  again  :  If  any  one  fuppofcs 

that 
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that  all  this  depends  upon  Chance,  why  does  he 
not  think  the  fame  of  the  Sluice-Gates  for  Water- 
Mills  or  other  Ufes  ?  For  I  cannot  believe  that 
any  one  would  dare  to  afErm  the  fame  of  a  com- 
mon Sluice  (which  neverthelefs  has  only  the  Stru- 
cture of  but  two  of  thefe  Valves)  that  it  was  made 
without  Knowledge  or  Skill  ;  to  fay  nothing  of 
the  amazing  Strufture  of  fuch  an  innumerable 
Company  of  Sluices  following  one  another,  and 
adapted  to  one  and  the  fame  Purpofe,  as  in  the 
Cafe  of  thefe  Tubes. 

After  all  this,  if  a  Man  ferioufly  refleds,  that 
upon  the  Strudure  of  fo  tender  a  Veffel  as  the 
Duttus  Chyliferus  a  i,  (Tab.  II.  Fig.  2.)  i^pon  theDif- 
!  Ofder  of  fo  fmall  and  not  lefs  tender  Valves  c  c  ; 
upon  the  Inflexion  towards  the  wrong  Side  of 
thefe  Valves,  which  are  compofed  only  of  a  thin, 
moift  and  flabby  little  Membrane  -,  efpecially  upoa 
fuch  a  little  worthlefs  Inftrument  as  the  Valve  i 
appears  to  be  (which  covers  the  Orifice  h  of  the 
DuBus  Chylijerus^  where  it  is  inferred  in  the  Vein 
fg ;)  and  laftly,  upon  the  Diforder  not  only  of 
all  thefe  together,  but  of  any  one  of  thefe  fo  fmall 
and  feemingly  contemptible  Particles,  our  precious 
Lives  are  entirely  depending  ;  and  if  but  one  of 
'em  all  fhould  fail  to  perform  its  Funftion,  fo  va- 
luable a  Creature  as  Man  is^  would  prefently  turn 
to  a  putrifying  Carcafs  :  Muft  not  every  one  con- 
fefs,  that  he  is  formed  after  a  moji  fearful  and  wonder-' 
ful  Manner  !  And  ought  we  not  daily  to  worftiip 
our  great  Preferver  with  the  moft  grateful  Ac- 
knowledgments, for  his  having  vouchsafed  to  pre- 
ferve  fuch  fine  and  fuch  delicate  Parts  of  the  Body, 
all  of  them  abfolutely  neceffary  to  Life,  fo  long 
and  in  fo  good  a  State  and  Condition  ?  So  that 
the  Pfalmifi  of  Ifrael  had  great  Caufe  to  fay, 
PfaLc7i%\i'x,.'v,  lA,  I  mil  praifethee^  ferlamfear- 

fully 
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fully  and  wonderfully  made  ^  marvellous  are  thy  IVorks^ 
and  that  my  Soul  knoijceth  right  weS, 

The  Manner  in  which  the  Pfalmifl  here  ex- 
preffes  himfelf,  has  often  feemed  to  me  meerly 
hyperbolical ;  for  if  we  contemplate  the  Human: 
Body  in  its  external  and  vifible  Structure,  as  tO( 
its  Strong  Mufcles,  Hard  Bones^  Solid  InteflineSy 
'Tough  Tendons y  Ligament Sy  Membranes y  &c.  it  does 
not  appear  to  be  to  fearfully  made,  beyond  other 
natural  Things  :  But  having  more  ferioufly  re- 
flected upon  the  abovementioned  Matters,  and 
others  of  which  we  fhall  treat  hereafter,  and 
weighing  their  Ufefulnefs  towards  the  Preferva- 
tion  of  our  Lives,  which  is  much  greater  in  thefe 
than  in  moft  of  the  other  folid  Parts  that  were 
known  to  the  Antients,  this  ftrong  Expreffion 
did  not  appear  to  me  a  jot  greater  than  the  thing 
itfelf  really  deferv'd,  and  convinced  me  moreover 
of  the  Divinity  of  the  Text,  fo  emphatically  treat- 
ing of  thofe  things  which  have  been  but  lately 
found  out  by  our  learned  Anatomifts,  and  con- 
fequently  that  they  muft  be  known  to  him  that 
indited  it,  tho'  concealed  from  all  the  World 
befides. 

Let  it  not  therefore  be  thought  flrange,  that 
the  Holy  Ghofl  does  here  fo  peremptorily  afcribe 
the  Praife  to  God  alone  in  this  Cafe ;  fince  no 
fecond  Caufes,  nor  any  human  Skill,  or  Art,  has  in 
the  leaft  concurred  towards  the  Support  or  Pre- 
fervation  of  fuch  tender  Parts  in  their  proper 
State  and  Condition. 

Every  one  knows  how  neceffary  all  this  isy  not 
by  remote  Confequences,  but  in  itfelf,  towards 
the  Life  of  Men  or  Beafls.  And  what  Phyfician 
is  there  in  the  whole  World,  whofe  Knowledge 
can  penetrate  fo  far,  as  to  inform  us  of  the 
fmalleft  Signs  and  Tokens  of  the  Difrangement 
of  thefe  Parts  ?  I  never  faw  nor  read  of  any  Sur- 
geon 


! 


The  Religious  Philofopher.  6^ 

geon  that  pretended  to  re-eftablifh  any  of  them, 
when  difordered  or  difplaced ;  or  to  go  yet  fur- 
ther, that  ever  will  be  able  to  find  out  any  thing 
;  fit  for  that  Purpofe.     If  but  one  (ingle  Valve  of 
\  the  DuElus  Chyliferi  were  obftruded,    and  could 
I  not  open  itfelf  (which  would  caufe  our  Bodies  to 
I  wafte  away)  what  Writer   has,  or  can   fuggeft 
'  any  rational  Method  of  curing  fuch  a  Diftemper  ? 
''  Are  we  not  .then  fearfully,  yea,  exceeding  fearfully 
'  made,  when  the   mofl  tender  and    niceft   Parts 
'  can  be  the  mofl:  eafily  diforder'd,  and  when  once 
}  it  fo  happens,  can  never  be  put  into  their  proper 
Situation  again,   but  will   occafion  unavoidable 
Death  :     Add  to  this.  That  we  can  never  difco- 
ver  the  Danger  of  fuchDiforder,  fo  as  to  be  able 
to  obviate  the  fame  in  any  manner. 

May  we   not  be  faid   to  be  wonderfully  made^ 
when  (to  fay  nothing  of  fo  many  Particulars,  of 
which  mention  is  made  elfewhere)  we  find  that 
fuch  fmall,  weak,  and  j:ender  Inftruments,  as  are 
I  thefe  Valves,  are  able  to  perform  their  Fundions 
'  for  the  Space   of  60, 70,  or  80  Years  together, 
without  being  worn  out,  or  fpoil'd  ?  Whereas  no 
I  body  that  knew  their  delicate  Strudure,,  unlefs  he 
found   it  experimentally  true,    in  the  Bodies  of 
old   Men,    would  dare  to  maintain    that  they 
I   could  continue  in  the  Difcharge  of  their  Office, 
'    without  any  DIforder,  hardly  fo  many  Months. ' 
How  often  do  Clocks,  Mills,  and  other  moving 
Machines  fl:and  in  need  of  being  adjuited   by  a 
skilful  Mafter  ?  And  ought  not  this  to  teach  every 
one,  that  a  great  Diredor  does  fupport  and  main- 
i    tain  all  thefe  things  m  that  neceflary  State,  to- 
wards which  all  Creatures,  all  the  moft  skilful 
Phyficians,  all  the  moft  learned  Philofophers,   or 
the  moft  ingenious  Artificers,    cannot  contribute 
the  leaft  in  the  World  ?  And  how  can  any  Man 
forbear  charging  himfelf  with  the  utmoft  Unrea- 

fonablene  fs. 
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fonablenefs,  who  feeing  fo  great  and  important  a 
Work,  as  is  the  Life  of  Men  and  all  other  Crea- 
tures, carried  on  by  fo  fimple,  and,  in  appearance, 
contemptible  Means,  does  neverthelefs  perfift  inr 
afcribing  it  all  to   meer  Chance,    or  ignorant  i 
Caufesl    And  being  fenfible  how  much  Good  is; 
thereby  daily  produced  in  himfelf  (concerning; 
which  he  is  forced  to  own,  that  he  not  only  gave . 
no  Diredion,  but,  which   is  more,  that  he  had 
not  the  leaft  Perception  i)  muft  he  not  pronounce 
himfelf  both  ungrateful  and  worthy  of  Condem- 
nation, as  often  as  he  refufes  to  acknowledge  the 
Mercy  and   Goodnefs  of  his   Benefactor,    and  I 
even  his  Wifdom  alfo,   in  the  midft  of  fo  many 
Wonders? 
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Contemplation  VI. 

Of  the  Heart. 

Sect.  I.     T'he  General  life  of  the  Heart. 

LE  T  us  now  go  on,  and  trace  the  Chyle  or 
Food  (which,  as  we  have  juft  now 
fliew'd,  is  mingled  with  the  Blood  at  the  left 
Subclavian)  quite  to  the  Heart ;  in  the  Strudurc 
of  which  there  do  occur  fo  many  wonderful 
Things^  that  one  would  imagine  that  none  but  a 
very  unhappy  or  obilinate  Perfon,  feeing  and 
comprehending  the  Compofition  of  this  Organ, 
could  help  being  convinced  of  the  Wifdom  of  the 
Great  Creator,  and  of  the  determinate  End  to 
which  it  is  adapted,  vizj.  the  Reception  and  Ex- 
pulfion  of  the  Blood,  (whether  there  be  other 
Ufes  of  the  Heart,  I  fhall  not  here  enquire)  to  the 
end,  that  the  Blood  by  this  Motion,  having  per- 
feded  its  Circulation  thro*  the  Lungs,  and  thro' 
other  Veflels,  to  all  the  Parts  of  the  Body,  and 
performed  feveral  other  Fundions  in  other  Places, 
might  return  to  the  Beginning  of  its  Courfe,  that 
is,  to  the  Heart  and  Lungs. 

Sect.  IL    The  Defcription  of  the  Heart, 

The  Heart  has  two  Cavities,  or  Ventricles,  fe- 
paratedfrom  each  other  by  a  thick  flelhy  Wall,  or 
55?p^«77i,  which  every  one  may  fee,  that  will  take  the 
trouble  to  cut  acrofs  the  Heart  of  an  Ox  or  Sheep. 

The 
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The  Heart,  at  the  upper  part  of  it  A,  (Tab,  II. ij 
Fig,  3.)  is  thick,  but  at  the  lower  part  B,  much 
flenderer ;    the  Shape  of  it  is  like  that  of  an  in- 
verted blunt  Pyramid ;   it  is  faftened,  and  hangs 
by  its  Veins  and  Arteries  E  F  G  H 1 5   E   is  the^ 
Vena  Cava,  or  hollow  Vein  by  which  the  Blood  J 
defcends  j  G  is  the  Vena  Arteriofa^  or  Arteria  Puir 
monariay  (the  Pulmonic  Artery)    thro*  which  it : 
paffes  out  of  this  Ventricle  into  the  Lungs;  and 
H  is  the  Arteria  Venofa,  or  Vena  Pulmonaria  (the 
Pulmonic  Vein)  thro'  which  the  fame  Blood  re- 
turns from  the  Lungs  into  the  left  Ventricle  of 
the  Heart ;  out  of  which  it  is  carried  by  the  AortUy 
or  great  Artery  I,  to  all  the  Parts  of  the  Body; 
C  is  the  Right  Auricle  of  the  Heart,  into  which 
the  Blood  pafles  from  E  and  F,  before  it  falls  into 
the  Right  Ventricle;    D  is  the  Left   Auricle, 
which  performs  the  fame  Fundion  to  the  Left: 
Ventricle  ;    K  K   are  the  Arteria  Coronaria,  and  1 
the  Vena  Coronaria^    which  feed  the  Heart,  and 
provide  it  with  Blood. 

Sect.  III.     T'he  Eminence  or  Protuberance  in  the 

Vena  Cava. 

But  here  the  Stream  of  Blood  defcending  from 
the  Vena  Cava  at  E,  meeting  with  another  Stream 
afcending  at  F,  feems  to  threaten  the  apparent 
Danger  of  thefe  two  Currents  rufhing  againft  each 
other,  either  within  the  Ventricle  or  Auricle  of 
the  Heart ;  for  that  Blood  which  comes  down 
from  E,  affifled  with  its  own  Weight,  and  having 
therefore  a  greater  Strength,  might  hinder  the 
other,  which  coming  up  from  F  riins  againft  it, 
from  purfuing  its  Courfe;  and  fo  the  Circulation 
of  the  Blood,  and  therewith  the  Life  itfelf,  might 
foon  come  to  an  End. 

Now 
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Now  to  prevent   thefe  Inconveniencies,  that 

[  would  otherwife  be  fo  dangerous,  we  find  that 

between  thefe  two  Veins  E  and  F,  (both  which 

1  are  reprefented  at  A  A^  Tab.  II.  Fig.  4.  where  they 

are  laid  open)  there  is  a  Protuberance  B>  com- 

pofed  of  the  Fat  that  lies  under,  againft  which  the 

,  Blood  defcending  from  E,  runs  or  flrikes,  and  by 

j  that  means  the  Courfe  of  it  is  turned  to  the  Right 

,  Auricle  of  the  Heart ;  whilft  the  Blood  afcending 

fromF,  is  by  the  faid  Protuberance  B  covered 

:and  fecured  againft  the  oppofite  Courfe  of  the 

defcending  Blood,  and  fo  is  obliged  to  turn  its 

'Courfe  afide  to  the  Ventricle  of  the  Heart. 

We  muft  likewife  here  obferve,  that  this  Protu- 
iberance  B  is  much  greater  in  a  Man  (becaufe  in 
(confequence  of  his  ered  Pofture,  the  upper  Blood 
|at  E  defcends  exadly  perpendicular)  that  it  is  in 
jDogs,  Horfes,  Cattle,  and  the  like  Creatures,  in 
jwhich  the  Courfe  of  the  Blood  at  E  F  is  only 
Horizontal,  and  therefore  does  not  move  with  fo 
great  Force. 

Once  again  t    How  very   ivonderfully  are  we 

made  !    And  can  any  body  fee,  withbut  terrible 

Emotions,  that  as  our  precious  Life  in  the  DuEim 

philiferus^  does  entirely  depend  upon  fuch  flender 

land  minute  Valves,  fo  it  does  here  upon  fuch  a 

fmall  Protuberance  as  is  defcribed  at  B  ?  If  here 

.  were  no  exprefs  Defign  of  the  adorable  Creator, 

■  why  do  we  find   it  juft  in  this  Place  ?  Why  is  it 

bigger  in  a  Man,  where  there  is  a  Neceflity  in 

Nature  for  its  being  fo,  to  balance  the  Force  of 

the  defcending  Blood  ;  and  lefs  in  fuch  Creatures 

where  fuch  Balance  is  not  wanting  to  perform  the 

fame  Service  > 
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Sect.  IV.  'fhe  Auricles  oj  the  Heart, 

Fu  RT  H  E  R  M  o  R  E,    the  Courfe  of  the  Bloody . 
which  continually  pafles  thro'  thefe  Veins  A  A, 
feems  to  require,  befides  the  Heart,  another  Reft- 
ing-place  to  be  contained  in,  during  the  Time  in  i 
which  the  Heart  contrads  itfelf  in  order  to  dif-- 
charge  the  Blood,  and  while  the  Valves  of  the 
Orifice  of  the  Right  Ventricle  are  Ihut ;  to  the 
end  that  it  might  be  there  collefled  in   the  mean 
time,  and  as  foon  as  the  little  Valves  are  again 
open,  be  fwiftly  emptied  into  the  Heart  ;    for 
which  Purpofe  the  Auricle  C, (Tab.ll.  Fig.^.)  ferves 
on  the  right  Side  of  the  Heart,  as  D  does  on  the 
left,  which  whilft  the  Paffage  thro'  the  Valves  is 
ftopt,  are  full  of  the  Blood  that  runs  into  them, 
and  are  provided,  after  a  wonderful  Manner,  with 
Mufcles  and  other  Inftruments,  by  which  means  s 
each  of  them  can  fwiftly  contrad  itfelf  as  there: 
is  Occafion,  and  lofe  no  time  in  the  fudden  Dif- 
charge  of  the  Blood  into  the  right  and  left  Ven- 
tricles of  the  Heart. 

S  E  c  T.  V.   The  Operation  efthe  Heart. 

The  Blood   being  now  come  thither  at  the  I 
time  when  the  Heart  does  as  it  were  loofen  and  i 
open  itfelf  (I  do  not  here  difpute  whether  there: 
be  a  Faculty  in  the  Heart  required  for  that  Pur- 
pofe) it  contrads  itfelf  fuddenly,  and  with  great : 
Force  ;  infomuch,  that  the  fides  of  the  Right  Ven- 
tricle approaching  each  other  by  fuch   a  Contra** 
dion,  and  the  upper  and  lower  Ends  thereof  be- 
ing likewife  drawn  tegether,  the  whole  Cavity  is 
in  a  manner  clofed,  and  the  Blood  thereupon  dri- 
ven out  with  great  Swiftnefs  into  the  Lungs  thro' 
the  Pulmonic  Artery,  of  Vena  Arteriofa  G,  (Tahlh 

Fig. 
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jfig'  3.)  and  goes  onward  thro*  the  Pulmonic  Vdn,^ 
or  Arterla  Venofa  H,  to  the  Left  Ventricle  of  the* 
Hearty  after   it  has  been  diftributed   thro*  the 
I  Lungs. 

One  may  have  a  grofs  Conception  of  this  Work- 
ing of  the  Hieart,  by  comparing  it  to  a  Bellows 
f^JJ  of  Waxer,  in  which  there  are  two  round  Holes 
at  Top  ;  the  one  of  which,  upon  the  Clofing  or 
i  Contraction  of  the  Bellows,  is  ftopt  with  a  Valve, 
I  whilft  the  other  remains  open  ;  now,  in  cafe  you 
fliould  with  a  fudden  and  violent  Motion  prefs  the 
Sides  thereof  together,  fo  that  in  a  Moment,  or  in 
the  time  of  one  Puife,  the  whole  Cavity  thereof 
/Were  taken  away,  it  can  fcarce  be  imagined  with 
'how  great  Swiftnefs  the  Water  in  the  Bellows 
would  fpring  out  of  the  Orifice   which  remains 
open  :  And  this  is  a.  rough  Idea  of  the  Manner  in 
Which  the  Blood  is  fuddenly  extruded  from  the 
Right  Ventricle  of  the  Heart  into  the  Lungs. 

Sect.  VL  The  Courfe  of  the  Mufcular  Fibres. 

Now  in  order  to  perform  this  fo  fudden  ^nd 
jviolent  Contraction,  or  Syftole  of  the  Heart,  the 
Mufcular  Fibres  of  which  it  is  compofed,.  are  fo 
jWonderfully  and  fo  peculiarly  adapted  to  this  very 
£nd,  that  he  who  is  not  wilfully  Blind,  and  un- 
der a  deplorable  Hardnefs,  muft  herein  necef- 
farily  difcover  the  Hand  of  a  Wife  and  Defigning 
[Creator.  That  this  is  not  faid  without  good 
Grounds,  will  appear  plainly  enough  to  fuch  as 
igleafe  carefully  to  confider  the  Courfe  of  thefe 
Fibres. 

For  you  may  fee  firft,  the  Fibres,  A  and  B," 
(Xal/'^l  Fig')')  running  obliquely  fromTop  to  Bot- 
tom, and  others  defcribed  by  C  and  D,  crofling  the 
former;  both  thefe oblique Fibresbeing contracted 
m  their  Operation,  the  Cavities  of  the  Heart  muft 

Fa  become 
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become  narrower,  and  both  its  Ends  in  fome  fort 
likewife  drawn  together.  Befides  thefe,  there  are 
other  Fibres  that  he  above  them,  and  run  ftreight 
upwards,  (Tab.  II.  Fig,  6.)which  only  belong  to  the 
Right  Ventricle,  and  by  contrading  themfelves,  do 
fhorten  the  fame.  But  the  Courfe  of  the  Fibres, 
that  perform  the  fame  Work  in  the  left  Ventricle, 
is  wonderfully  furprifing  ,*  for  thofe  A  B,  (Tab.  II. 
Fig.  J.)  running  on  all  fides  from  Top  to  Bottom, 
encompafs  the  Heart  at  the  Point  C,  and  being 
contrafted,  draw  the  fame  upwards  towards  A  : 
Thefe  Fibres  are  reprefented  upon  the  faid  Point, 
or  fharp  End,  as  you  may  fee  Tab.  11.  Fig.  8. 

Now,  in  order  to  aflifl  the  lateral  Contradion 
of  the  oblique  Fibres,  we  may  obferve  a  row  of 
other  Fibres,  A  C  B,  (Tab.ll.  Ftg.  9.)  running  un- 
der the  oblique  ones,  which  perform  their  Fun- 
ction, by  encompafling  the  Heart  crofs-wife,  and  I 
contra6cing  the  fame ;  fo  that  here  is  in  a  manner 
the  like  Difproportion  of  Mufcles  as  has  beetii 
(hewn  above,  in  defcribing  thofe  of  the  Belly  : 
This  whole  Matter  is  largely  treated  of  in  that  lit- 
tle, but  accurateDifcourfe  of  the  LearnedDr.Loiu^r. 

Let  any  Body    now   that  underftands   thefe 
Things,  ferioufly  confider  with  himfelf,  whether  it 
be  poflible,  that  fuch  a  variety  of  Rows  of  Fibres, 
endowed  with  fuch  a  great  Strength  together   (as  > 
has  been  demonftrated  by  Borelli)  and  all  ferving : 
to  that  very  Purpofe  for  which  the  Heart  feems 
alone  to  have  been  formed  ;   that  is  to  fay,  by  its 
Contraftion,  to  protrude  the  Blood  it  has  received 
into  the  Arteries  joyn'd  to  it ;   I  fay,  whether  all 
thofe  Fibres  can  have  acquired   this    wonderful  ■ 
Difpofition,  without  Wifdom  and  without  Defign? 

Now,  fince  there  are  not  hitherto  any  other 
Mufcles  difcover'd  in  the  whole  Heart,  fave  thofe 
that  contract  it,  and  render  its  Cavities  narrower ; 
is  this  likewife  by  Chance,  that  the  Fibres  thereof 

when 
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when  once  contraded,  are  not  fufFerM  to  continue 
in  the  fame  Condition,  but  prefently  dilating  them- 
felves,  do  ojpen  the  Cavities,  that  they  may  again 
receive  the  following  Blood  out  of  the  Veins,  and 
by  the  repeated  Contradion  of  the  Heart,  diftribute 
it  to  the  Lungs  and  other  Parts  continually,  and  as 
long  as  our  Lives  do  lafl  ? 

Sect,  VIL  7he  AEiion  of  the  Valves  of  the  Veins. 

There  flill  remains  anotherDifficulty  in  the 
Ufe  of  the  Heart,  1//?:,.  that  (fince  each  Ventricle 
has  two  Orifices,  one  by  which  the  Blood  enters, 
and  the  other,  by  which  it  goes  out  again)  itfeems 
to  be  a  Confequence  thereof,  that  the  Hearc  being 
fo  fuddenly  and  ftrongly  contracted,  the  Blood 
fhould  flow  at  once  out  of  both  of  'em,  and  fo  be 
forced  backwards  by  the  fame  Paffage  by  which 
it  enter'd  into  this  Ventricle. 

To  prevent  the  fame,  the  wife  Power  of  the 
wonderful  Creator  does  again  appear,  who  for  this 
Purpofe  has  been  pleafed  to  place  there  another 
fort  of  Valves  (which,  by  reafon  of  their  Triangu- 
lar Figure,  the  Anatomifts  call  Mytraks,  becaufe 
they  reprefent  aBifliop^s  Mitre)  in  that  part  of  both 
the  Veins,  thro'  which  the  Blood  is  difcharged 
into  the  Heart ;  and  thefe,  when  the  Heart  con- 
trads  itfelf,  and  the  Blood  is  thereby  driven  to- 
wards the  Orifice,  m  the  Circumference  whereof 
they  are  placed,  arc  thereby  (hut  very  clofely  ; 
Thefe  Valves  (which  we  can  hardly  look  upon 
without  Amazement,  if  we  confider  the  Providen- 
tial Views  of  the  Creator)  are  faftenM  to  the  Sides 
of  the  Ventricles  with  a  great  many  tendinous 
Fibres,  that  are  very  ftrong,  in  order  to  fecure  the 
Valves  when  they  are  fliut,  like  fo  many  Bars  and 
Chains  upon  Doors,  to  the  end  that  the  Force 
v/herewith  the  Blood  that  was  fqueezed  out  of  the 

F  3  Ven- 
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Ventricles  afting  againft  them,  may  not  break 
them  open,  or  bend  them  in  fuch  Manner  on  the 
other  fide,  as  to  mak  a  Paffage  thro'  them  for  the 
Blood;  efpccially,  confidering  that  they  are  com- 
pofed  only  of  thin  and  flexible  Membranes,  and 
not  of  Bones  or  other  folid  Matter. 

Thefe  Tendinous  Fibres,  have  moreover  the 
following  remarkable  Ufes :  ^/V/?,  That  as  the 
Heart  after  its  Contradtion,  does  again  dilate  it 
felf  and  become  longer,  and  confequently  the  Sides 
of  it,  which  were  raffed  upwards,  do  fink  down 
again  ;  I  fay,  the  faid  Fibres  being  faftenM  to  the 
Sides,  draw  the  Valves  open  (as  is  done  in  the 
Gates  of  fome  Sluices  with  Ropes)  in  order  to 
inake  a  free  Paffage  for  the  returning  Blood.  Se- 
condlyy  That  thefe  Fibres  are  fattened  in  fuch  a 
manner  to  fome  little  Protuberances,  or  Pins  of 
the  Sides  of  the  Heart,  and  even  to  the  oppofite 
Side  alfo,  that  they  can  hinder  thofe  Valves  from 
falling  down  flat,  or  from  touching  the  Sides  of 
the  Heart,  to  the  end  that  the  Blood,  in  the  Con- 
tX2idi{on  of  the  Ventricle,  may  prefs  againfl:  thefe 
Valves  continually  from  below,  and  foraifethem 
upwards,  in  order  to  clofe  their  Orifices. 

Sect.  VIII.  ConvlSlions  jrom  the  Foregoing  Ohfer- 

'vations, 

I  Have  given  an  Account  of  the  chiefcft  of 
thefe  Matters  by  Words  only,  without  adding  any 
Figures  to  them  ;  having  found  in  the  raofl:  accu- 
rate Books  of  Anatomy,  that  the  beft  and  moft 
exaft  Figures  taken  from  the  Original,  are  not 
capable  of  giving  much  Light,  by  reafon  of  the 
vafl:  Number  ot  Particulars  that  are  obfervable 
therein,  to  fuch  as  have  not  viewed  the  fame  in 
the  Heart  of  any  Creature ;  for  they  would  re- 
tjuirc  more  Study  and  Application  to  be  under* 

flood 
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flood,  than  even  the  Strudiirc  of  the  Heart  itfclf. 
They  that  would  make  a  Tryal  thereof,  may  con* 
lult  the  Fourth  Figure  in  the  i^th  'I'ubleoi  Moiifkur 
Fer/jcytn,  and  the  Fnji  Figure  in  the  ^th  I abU  of 
1  )r.  Lower, 

Farther,  if  there  were  any  known  Machine  to 

l>c  met  with,  the  Operations  whereof  had  any 

Aiialoify  or  Similitude  with  thofe  of  the  Heart, 

the  Dcicription  of  it  might,  perhaps,  render  tins 

Account  a  little  clearer  j"  but  neither  Pumps,  not 

nny  kinds  of  Spouts,  no,  not  even  the  modern  En* 

.mcsforqucnciiing  Fires  (tho'  in  the  opening  or 

iinitting  of  their  Valves,  they  may  feem  in   fome 

manner  to  imitate  the  Heart)  nor  any  thing  elfe  that 

|Arthasyet  been  able  to  produce,  can  any-wife 

come  near  them,  to  reprefcnt  the  great  Wifdom 

wherewith  this  wonderful  Machine  of  the  Heart 

is  formed.  Can  any  Man  then  imagine,  that  this 

j^reat  Work  has  been  made  by  Chance  ;  when  no 

I  Body  dares  affirm  the  fame,  even  of  all  thofe  other 

limpcrfea:  Machines  that  have  been  mentioned 

I  above  ? 

I    Having  oftentimes  meditated  upon  thefe  Things, 
jl  have  thought  with  myfelf,  ho-uj fearfully  and -won- 
\derfully  lue  were  made,  as  ppon  two  other  occafions 
Ihas  been  mention'd  before;    for  in  cafe  one   of 
ihcfc  Valves  fliould  be  out  of  order,  and  inifit  to 
'  rrform  its  Function  ;  yea,  if  one  of  thefe   little 
I'lbrcs,  which  are  faftcn'd  to  the  Valve,  and  draw 
I  it  up,  fhould  break,  or  be  either  too  fliorr  or  too 
long,  thefe  little  Sluice-Gates  could  not  be  (hut,  as 
not  being  able  to  come  upon  each  other,  if  the  Fi- 
bres were  too  fboit ;  or  if  too  long,  not  able  to  re- 
main fo,  but  forced  to  give  way  to  the  Prelfure  of 
the  Hlood  ;  infomuch,  that  nor  only  upon  each  o( 
thefe  little  Valves,  but,  which  is  yet  more  ama- 
jLing,  upon  the  various  Length  of  thefe  fine  Fibres, 
the  Life  of  fo  Artful  a  Machine  as  every  Man  i^. ; 

F  4  >'ca» 
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yea,  even  the  Lives  of  Kings  and  Princes  them- 
selves, and  of  all  Creatures  whatfoever,  do  entirely 
depend. 

Sect.  IX.     'The  Valves  of  the  Arteries. 

Th  I  s  being  faid  of  the  Orifices,  thro'  which 
the  Blood  pafTes  into  both  the  Ventricles  of  the 
Heart,  there  was  yet  danger,  that  when  the 
Blood  was  protruded  from  the  Right  Ventricle  in- 
to the  Artery  of  the  Lungs,,  and  out  of  the  Left 
into  the  great  Artery,  the  Heart  opening  itfelf 
again,  and  the  Expulfive  Force  ceafing  with  the 
Syflok^  the  Blood  by  its  Weight  might  go  back 
into  the  Ventricle  of  the  Heart  from  whence  it 
came,  and  fo  by  obftruding  the  Circulation,  caufe 
immediate  Death. 

But  here  the  Care  of  a  moft  merciful  Creator 
has  interpofed,  by  placing  other  Valves  again  at 
the  Beginning  of  both  thefe  Arteries,  which  per^ 
form  juft  the  contrary  Fundion  to  the  foregoing  jj 
fo,  that  as  the  former  were  fhut  by  the  Blood  that 
endeavour'd  to  afcend  from  the  Heart,  thefe  are 
fliut  by  that  which  defcended  to  the  Heart :  And, 
whereas  the  firft  were  openM  by  the  Blood  that 
ran  to  them,  the  fame  is  efFeded  in  thefe,  by  the 
Blood  that  iffues  out. 

That  this  may  be  more  clearly  conceived,  let 
(Tab.  II.  Fig.  lo.)  a  a  reprefent  the  open'd  Part  of 
the  Left  Ventricle  of  the  Heart;  c  the  great  Arte- 
ry difl'eded  lengthwife  ;  i^b^y  the  three  Semi-lunar 
Valves,  which  are  (hut  by  the  returning  Blood  : 
Here  they  appear  lying  fld:t  and  extended,  where- 
as, otherwife  they  fill  the  round  Orifices  of  the 
Artery  ;  //are  the  three  Triangular,  or  Mitral 
Valves  turned  afide,  that  you  may  fee  the  other 
ifbb,  the  better  ;  and  at  thofe//,  one  may  obferve 
the  Fibres/^  fiill  hanging,  the  Ends  of  which,  ggf 

are 
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are  fliewn  cut  off  from  the  fides  of  the  Heart,  to 
which  they  are  othervvife  faftenM^  when  in  their 
natural  State. 

How  thefe  little  Valves  bhb^  are  difpofed  by 
the  Blood  that  is  driven  back,  ajid  how  they  fhut 
the  Artery,  may  be  obferv'd  ccc  (Tab. 11-  Fig. 2.) 
The  Appearance  is  likewife  the  fame,  if  you  blow 
into  the  Artery  A;  B  B  are  the  Crown- Arte- 
ries (Arteria  Coronaria)  which  feed  the  Heart, 
and  carry  their  Blood  thither;  the  Openings  of 
which  into  the  Aorta,  or  great  Artery,  are  re- 
prefented  in  {T'ak  II.  Pig.io.)  d d^  exadly  above 
ichefe  Valves, 

S  E  c  T .  X.   The  Lateral  Mufcles  of  the  Heart. 

All  the  admirable  Curiofities  obfervable  in 
the  Heart,  would  be  too  many  to  be  here  nicely 
examined  into.  The  Lateral  Mufcles  in  the  Right 
Ventricle  of  the  Heart  (to  pafs  by  a  gre^t  many 
other  wonderful  Contrivances  in  that  Organ)  feem 
here  to  require  more  particularly  an  immediate 
Attention ;  thefe  Mufcles,  holding  the  Sides  of  the 
Heart  together,  hinder  it  from  being  too  much  ex- 
tended by  the  Blood  that  falls  into  it  at  each  Dia- 
flole,  and  fo  ferve  for  a  Meafure  of  the  Qiiantity 
that  is  to  be  poured  into  it  at  each  time ;  they  do 
likewife  contribute  to  the  bringing  the  Sides  nearer 
together  in  the  Syflole  or  Contra(5i:ion  of  the  Heart. 
Thus  we  likewife  perceive,  that  the  left  Ventricle 
is  encompafled  with,  much  fironger  Mufcles  and 
Walls  than  the  Right,  which  appears  when  you 
cut  the  Heart  a-crofs;  becaufe  that  this  laft  is 
only  to  convey  the  Blood  thro'  the  Lungs,  which 
bears  no  Comparifon  with  the  Diftance  (viz,,  the 
extreme  Parts  of  the  Body)  which  it  arrives  at  by 
the  Force  of  the  Left  Ventricle  of  the  Heart.  Whe- 
ther this  Force  b^  wholly  determined  by. the  con- 

traaing 
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trafting  Mufcles  of  the  Left  Ventricle ;  or  whj 
ther  the  Arteries  afford  any  co-operating  Pov^ 
towards  this  Motion  of  the  Blood,  is  yet  a  Ma^ 
tcr  in  Difpute :  But  this  is  certain,  that  whatever 
Force  conveys  the  Blood  to  the  Extremities  ol) 
the  Body,  contributes  towards  furnifhing  it  therei 
with  the  means  of  returning  to  the  Heart  by  the^ 
Veins.  If  People  cannot  here  difcover  the  Views* 
and  Defigns  of  their  Great  Creator,  their  Blind- 
nefs  is  much  to  be  lamented:  Yea,  ought  not  every^ 
one  to  ftand  amazed ,  that  fees  fo  much  Swiftnelsi 
communicated  to  the  Blood,  by  fuch  a  foft  flefliyy 
Inftrument,  in  order  to  perform  fo  great  a  Circit-- 
Jation  in  fo  fhort  a  time  ? 

Sect.  XI.    37??  ^orce  and  Power  of  the  Hearty  re* 

frefented  by  Comfartfons, 

H  E  that  doubts  whether  the  Syfiole  of  the 
Heart  is  a  Force  fufficient  of  itfelf  to  bring; 
^bout  fuch  a  Circulation,  may,  without  Mathe-- 
maticks,  obferve  how  great  a  Force  and  Swiftnefs 
is  performed  by  the  Compreflion  of  two  Bodies, 
by  taking  a  Cherry-ftone,  and  fuddenly  fqueexing 
it  between  his  Fore-finger  and  Thumb,  which 
will  caufe  it  to  fly  out  more  fwiftly  than  a  Perfon 
never  making  that  Obfervation  cou'd  eafily  ima- 
gine :  By  taking  a  Handful  of  wet  Clay,  and 
comprefling  it  fuddenly,  as  the  Heart  does  the 
Blood,  another  notable  Inftance  offers  itfelf;  for, 
by  obferving  how  nimbly  the  Clay  burfts  out 
wherever  there  is  a  Paffage  for  it  between  the  Fin- 
gers ;  and,  confidering  at  the  fame  time,  that  this 
Clay  has  five  Places  to  come  out  at  (three  between 
the  Fingers,  one  at  the  Top,  and  another  at  the 
Bottom  of  the  Hand)  this  Conclufion  (which  il- 
luftratesthc  Motion  of  the  Blood  from  the  Heart) 
paturally  refult^;  'viz..  that  if  the  Cjay  iflued  out 
'    .  only 
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^ly  thro*  otie  Paffage  (inftead  of  five)  the  Velo- 

Ibity  wou'd  be  five  times  greater.     After  the  fame 

banner  the  Spittle  which  is  produced  in  the 

•  Mouth  by  fmoaking  Tobacco,  is  difcharg'd  with 

I  fc;reat  Swiftnefs  :  This  is  performed  by  colleding 

■  ^he  Moifture  into  a  Cavity  between  the  Tongue 

'  knd  Lips,  which  Cavity  they  afterwards  deftroy, 

'  by  thrafting  the  Tongue  againft  the  Lips,  and  fo 

I  force  the  Spittle  out.     One  might  inftance  in  o- 

ItherCafes,   but  this  is  fufficient  to  reprefent,  in 

-lomt  fort,  the  Purpofe  in  hand. 

Sect.  XIL     The  Pericardium,  or  little  Bag  of  the 

Heart, 

Add  to  all  this,  that  the  Heart  is  preferved 
in  a  membranous  Bag  called  the  Pericardium ; 
which,  by  furnifliing  a  Liquor  from  its  little  Glands 
I'Cconcerning  this,  fee  Bergeusy  Malpighiusy  &:c.y 
does  continually  keep  the  Heart  fmooth,  and  fit 
to  perform  its  conftant  powerful  Motions,  hin- 
dring  its  external  Membrane  from  being  wrinkled 
by  too  much  Drynefs;  and  it  lubricates  and 
moiftens  the  adjacent  Mufcular  Fibres,  by  which 
means  this  wonderful  Inftrument  is  enabled  to 
perform  its  neceflary  Funftions,  which  otherwifc 
would  be  obftruded. 

Sec^t.  XIII.     Convictions  from  the  foregoing 
Ohfervations, 

To  fay  no  more;  after  the  Contemplation  of 
^this  Heart  in  all  its  above-mentioned  Circum- 
ftances,  can  an  unhappy  Philofopher,  even  the  moft 
ill-natured  and  obdurate  Atheift,  be  eafy  in  main- 
taining, that  all  this  is  performed  without  Wifdom, 
without  Defign,  and  only  by  ignorant  Caufes  ? 
Since  he  cannot  but  know,  that  he  would  be  taken 

by 
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by  all  Men,  and  without  doubt  by  himfelf  too 
for  a  very  foolifli  Perfon,  in  cafe  he  durft  affirm 
that  a  Fire-Engine  only  (which  by  no  means  i: 
to  be  compared  with  the  wife  Contrivance  anci 
Strudure  of  the  Heart)  was  produced  by  Chance  < 
and  without  the  Concurrence  of  a  skilful  Work 
man.  Let  him  alfo  add,  that  this  Machine  i, 
made  and  put  into  Motion  by  another,  fo  thau 
the  whole  is  performed  in  his  own  Body,  not 
only  without  his  Will,  but  even  without  his  Know- 
ledge and  Perception,-  and  will  he  not  yet  fee 
that  his  dear  and  precious  Life  is  preferved  bj 
another,  who  has  fiiewn  fo  great  Wifdom  therein 
How  can  any  one  conceive,  that  this  Motion  0) 
the  Heart,  according  to  the  Calculation  of  the 
famous  Mathematician  BoreSiy  muftbe  performed 
by  the  exerting  of  more  Force  at  every  Pulfe  than 
is  required  to  furmount  the  Refiftance  of  fome 
thoufand  Pounds  Weight?  That  fuch  a  Motion 
is  performed  above  two  thoufand  times  in  ao 
Hour,  without  ever  ceafing,  whether  we  wake  or 
fleep,  for  the  Space  of  fifty,  fixty,  or  feventy  Years 
perhaps  ?  And  particularly  fince  our  other  Mufcles, 
after  much  lefs  Pains,  and  fometimes  but  in  one 
Pay,  become  fo  tired  and  impotent,  which  never 
happens  to  the  Mufcles  of  this  little  Heart  in  fo 
many  Years.  And  cannot  then  fo  great  a  Matter, 
brought  about  by  fuch  wonderful  Liftruments,  and 
after  fo  amazing  a  manner,  convince, every  Man 
that  is  reafonable,  and  make  him  conclude  with 
Certainty,  that  a  Power  far  exceeding  Humane 
Knowledge  is  here  exerted. 

Yea  none  can  deny,  that  according  to  what  we 
have  juft  now  (hewn,  that  as  often  as  he  lays  his 
Hand  upon  his  Breaft,  and  feels  his  Heart  beat, 
that  this  Motion  is  performed  without  his  own 
Concurrency,  and  confequently  by  that  of  ano- 
ther- 

And 


I 
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And  fince  we  have  feen  befides,  by  the  fore- 
;oing  Strudure  of  the  Heart  and  other  parts,  that 
ihis  great  Creator  and  Mover  of  all  things  is  wife, 
lind  that  our  Lives  do  entirely  depend  on  thefe 
|vIotions  produced  by  his  Power :  I  fay,  when 
ill  this  is  well  confider'd,  muft  not  fuch  a  Man 
!remble,  who  does  not  only  refufe  to  teftify  his 
bratitude  to  this  mighty,  wife,  and  powerful 
^referver  of  his  Life,  but  alfo  dares  openly  blaf- 
bheme  him,  and  denies  all  his  Attributes  atid  Per- 
*eftions  ? 


Contemplation  VII. 

Of  Refpiration. 

— — — ^— ^>—  ■  I'll         I       I  III  ■ 

t 

^      S  E  c  T.  L     The  Air  is  necejfary  to  the  Blood. 

i^THHOSE  who   have   read  the   preceding 
I   JL     Difcourfes  are  already  informed,  that  the 
5 Blood  difcharges  itfelf  from  the  Veins  E  and  F, 
{'Tab.  IL  Fig.  3.)  into  the  Right  Ventricle  of  the 
I  Heart;    from  thence  it  is  introduced  into  the 
i  Lungs  (by  the  Syftole.  of  the  Right  Ventricle) 
(thro'  the  Vena  Artertofa,  or  Pulmonic  Artery  G; 
[  and  from  the  Lungs  it  is  again  difcharged  into 
i  the  Left  Ventricle  of  the  Heart,  by  the  Arteria 
\  Venofay  or  Pulmonic  Vein  H. 
\      Now  whether  the  Blood   paffes  from  one  of 
I  thefe  Tubes  into  the  other  immediately,  or  whe- 
ther it  paffes  thro'  that  Subftance  of  the  Lungs 
which  is  of  the  Nature  of  Bellows,  we  will  not 
here  enquire ;  this  is  certain,  that  the  Air  fuck'd 

into 
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into  the  Lungs  where  this  Blood  is,  does,  as  long 
as  Life  lafls,  come  in  and  go  out  again ;  and 
whatever  the  Ufe  of  it  be,  it  is  fo  greats  that  no( 
Man  can  want  it  a  fhort  Space  of  Time,  without 
prefently  dying ;  and  it  is  no  lefs  probable,  that 
the  Inftruments  by  which  the  Air  is  conveyed 
into  the  Lungs>  are  made  with  great  Skill  andc 
Contrivance. 

Sect.  IL    7he  Blood  Vejfels  and  Afpera  Arterii^ 

in  the  Lungs, 

H  li  that  doubts  of  this,  let  him  take  the  Lungs  1 
and  Wind- pipe  of  a  Lamb,  or  any  other  Animal  J 
in  which  may  be  obferved,    i.  That  the  upper 
Orifice  of  the  faid  Wind-pipe  can  be  covered] 
with  a  fmall  Cartilage,  called  the  Epiglottis^  whilft 
the  Food  is  defcending  thro'  the  Gullet  that  lies  { 
behind  it,  into  the  Stomach.   2.  That  whereas  thei 
Branches  of  the  Wind-pipe,  which  fpread  them- 
felves  into  the  Lungs,  are  Cartilaginous,  and  ofi 
a  Round  or  Cylindric  Figure,  that  they  may  al-- 
ways  remain  open ;    yet  the  Wind-pipe   itfelf, 
where  it  lies  upon  the  Gullet,  that  it  may  not 
hinder  the  Paffage  of  the  Air  in  the  fore-part  of  it,, 
does  by  its  Cartilages  compofe  part  of  a  circulate 
Figure  only,  and  behind  has  only  a  membranou^i 
Covering,  becaufe  the  Cartilages  perceivable  in. 
the  fore-part  of  the  Wind-pipe,  would  prefs  toO) 
hard  upon  the  Gullet,  thereby  incommoding  the 
Paflage  of  the  Food.    3.  The  wonderful  Strufturei: 
of  the  Air-Tubes,  or  Branches  of  the  Wind-pipeJ, 
(Tab,  IL  Fig,  12.  A  E)  which  pafling  throughouJc^ 
the  Lungs,  lie  between  the  two  Blood- Veffel^  ^' 
B  E  and  C  E ;  of  which  B  E  ferves  for  a  Paflage 
to  the  Blood  that  enters  into  the  Lungs,  and  C  E 
to  that  which  coming  out  of  the  fame  enters  into 
the  left  Cavity  of  the  Heart.    The  fame  is  ob- 
ferved 


The  Religious  Philofopher.  87 

;rv€d  to  happen  conftantly  in  thefe  Lateral 
branches;  the  Blood- Veflels  being  cut  oft  here, 
hey  are  reprefented  finer,  and  the  Ramifications 
>f  Air-Veflels  interwoven  with  them,  are  more 
ommodioufly  defcribed. 

Sect.   III.     7%e  Glands  in  the  Wtndfi^el 

B UT  if  it  was  neceflary  to  ufe  great  Care  m 
he  Formation  of  any  Part  of  the  Body,  it  feems 
o  be  moftly  fo  here,  to  the  end  that  this  Tube, 
which  as  long  as  we  live,  or  whether  we  wake 
)r  fleep,  admits  of  a  conftant  Influx  and  Reflux  of 
jUir)  fhould  not  by  this  Air  grow  dry.  Is  there 
Ihen  no  Defign  to  be  traced  and  obferved  here  ? 
>ince  the  Omnifcient  Creator  has  cloathed  the 
ame  on  the  infide  not  only  with  a  Glandulous 
Membrane,  from  which  a  Humour  is  always  fil-^ 
:rating,  and  in  order  to  moifien  the  Throat  itfclf, 
las  been  pleafed  to  place  two  Glands  called  the 
Thyroideay  of  a  confiderable  Bignefs,  for  that  Ufe, 
3efides  thofe  other  Glands  which  we  commonly 
lame  the  Almonds y  but  further,  to  manifeft  his  in- 
tended Purpofe  more  clearly,  has  planted  in  all 
rhofe  Places  where  the  Air-Veffel  is  divided  into 
Branches,  very  vifible  Glands  for  the  Moifture 
thereof;  (whether  they  have  any  other  Ufes  bc- 
fides,  we  are  not  now  enquiring :)  And  forafmuch 
as  the  Epiglottis,  by  reafon  of  the  continual  pafling 
and  repaffing  of  the  Air  that  ftrikes  upon  it,  feems 
almoft  impoflible  to  be  kept  moiftened,  and  if  it 
were  dry,  could  not  fo  well  difcharge  its  impor- 
tant Funftion  ;  can  any  one  fee,  without  Aftonifh- 
ment,  how  the  great  and  wife  Contriver  thereof, 
has  furnifhed  this  Cartilage  with  fo  many  little 
j  Glands  above  and  below,  in  order  to  moifien  it 
I  beyond  all  others ! 

Sject; 
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Sect.  IV.     A  Hundred  Mufcks  requijite  toward. 

Refpiration. 

Not  to  mention  here  the  Divifions  of  the 
Wind-pipe  into  fo  many  Cartilaginous  Rings,  nor 
the  Membranes  and  Fibres  by  which  they  arc 
fattened  to  each  other,  nor  the  wonderful  Stru&ure 
of  the  Larynx,  confifling  of  fo  many  Cartilages, 
and  moved  by  fourteen  Mufcles,  to  the  end  that 
by  all  this  Appavatusy  the  Wind-pipe  and  its  Orifice 
being  feveral  ways  lengthened  and  fhortened,  di- 
lated and  contraded,  tne  Voice  might  be  thereby 
formed,  and  yield  a  more  Ihrill  or  deep  Sound; 
which  things  being  now  become  the  Objed  of 
the  Enquiry  of  feveral  great  NaturaHfts,  we  (hall 
here  confine  ourfelves  only  to  Refpiration ;  and 
content  ourfelves  with  asking  any  one  that  does 
ftill  queftion  the  Wifdom  of  his  Creator,  whether 
he  can  believe  that  the  Inftruments,  which,befides 
the  Lungs,  are  necefi'ary  thereto,  could  be  ranged 
and  placed  near  the  others  without  any  Under- 
ftanding  or  Defign  ?     Efpecially  if  it  (hould  be  : 

S)roved  to  him,  that  altho*  the  Midriff  alone  is  ^ 
iifficient  for  Refpiration,   yet  to  the  end  that  fo  » 
neceffary  a  Work  as  this  is,  might   not  eafily  be : 
obftru6ted,  about  a  hundred  different  Mufcles  are 
likewife  applied  to  the  fame  Purpofe ;  and,  as  eafy 
as  the  A(5lion  of  breathing  may  appear  to  be,  that 
in  a  ftrong  Refpiration  (when  every  one  of  this 
great  Number  of  Mufcles,  that  are  capable  of  be- 
ing ufed  therein,  are  employed  for  the  Purpofe^ 
before  the  Breath  be  drawn  in  and  driven  out  again , 
this  great  Number  of  Mufcles  muft  have  all  been 
employed  for  that  Purpofe. 

This  is  fufficiently  known  to  the  Anatomifts ; 
and,  to  give  you  a  fmall  Sketch  of  it  here,  we 
fliall  inform  you,  that  in  drawing  in  the  Breath,  in 

ordec 
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^rder  to  raifc  up  the  Ribs  and  the  Brcaft-Bone, 

j|ind  thereby  to  dilate  the  Cavity  ot  the  I'horax,  or 

Brcaft,   there  are  put  in  Motion  on  the  one  Side, 

)nc  Mufculus  Suklavimy  eleven  Intercoftales  Exterm, 

Icven  Levator es  Cojlarum^    belides  the  Serratus  An-- 

ens  Mimr^  the  Serratus  Anticm  Major,  the  Serratus 

poflicus  Superior,    and  the  Cervicalis  defcendens  Die- 

^erbroekii,  and  three  others  which  are  therefore 

i^alJed  Cojnmony  becaufe  they  likewifc  perform  other 

Motions,    viz.    the  PeEioralis,    Scalenus,  and  Leva- 

r  ScafuUy    which  together  make  thirty  Mufcles 

]  one  Sidei    and  there  being  as  many  more  on 

le  other,    are  in   the  whole  iixty  that  arc  em- 

>loyed  in  Injpiration ,    or  drawing  our  Breath  in^ 

fvards. 

\    Towards  Expiration  there  are  likewife  employ- 
:d  nineteen  Mufc.'es  on  a  Side,  ekven  Intercoflales  In" 
raiy    the  T^riangularis,    the  Sacrolumbus ,   and  the 
vratiis  Pofticus  Inferior  ,    and  vt'ith  thefe  alfo  five 
7mnon  ones,  viz..  the  Mufcles  of  the  Belly ;  thefe 
c  altogether  thirty  eight  Mufcles,  ufed  for  Expi* 
ation  only,  which  being  added  to  the  fixty  above, 
^i;ike  together  the  Number  of  ninety-eight:  Now 
you  add  to  thefe  the  ]^lidriff,  bemg  the  princi- 
il  Inftrument  of  them  all,  and  which,  according 
.  the  Opinion  of  that  great  Anatomifl:  Verheyen^ 
:oi\C\{\.s  of  two,  or  it  may  be  three  Mufcles  more, 
here  muft,  according  to  this  Computation,  be  at 
call  a  hundred  Mufcles  made  vSo.  of  in  one  fingle 
A.dion  of  Breathing  as  ftrongly  as  we  can.    Thefe 
Dbfervations  we  find  made  in  the  AEia  Lipfienfiuy 
nno  1707,  of  3^.  G.  Fault,  upon  Van  Home. 
I  would  now  ask  again,  whether  any  Body  can 
Lippofe  that  fuch  a  Difpofition,   where  there  are 
lb  many  Mufcles  confifling  oF  Fibres  extended  fo 
many  different  Ways,   is  produced  by  Chance,  or 
without  Defign?    Or  whether  it  does  not  plainly 
[appear  to  him ,   that  this  great  Compofition  of 
Vol.  I.  G  the 
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the  Mufcles  is  exprefly  adapted  to  the  end  of 
Breathiijg. 

Sect.  V.     Without  Air  this  whole  Struclure  is  ufeJefs. 

But  if  what  has  been  here  mentioned  concern- 
ing the  Difpofition  of  thefe  Mufcles,  (hall  appear  i 
wonderful  in  every  Man's  Eyes,  will  he  not  yeci 
Hand  more  amazed  at  the  Wifdom  of  the  great  \ 
Diredor  of  all  Things,  when  he  finds  that  all 
thefe  Inilrumcnts,  tho' never  fo  artfully  adapted  to 
Refpiration,  would  be  yet  in  vain,  and  of  no  man-, 
ner  of  Ufe,  if  Mankind,  and  all  other  Creatures 
breathing,  were  not  furrounded  with  fuch  a  Mat- 
ter as  the  Air  is,  which  has  in  it,  among  other 
Properties,  an  Expaniive  Power  (Vis  Elaflica)  be- 
(ides  a  Weight,  which  caufes  it  to  operate  and  di- 
late itfelf  j  from  whence  it  comes  to  pafs,  that  as 
foon  as  the  Breaft  is  enlarged  by  the  Operation 
of  the  above-mentioned  Mufcles,  this  Air  imme- 
diately ruflies  into  the  Wind-Pipe  and  Lungs,*  of 
which  Property  (taking  it  at  prefent  for  granted) 
we  (hall  treat  more  largely  hereafter,  when  we 
enter  upon  the  Contemplation  of  the  Air  itfelf  j 
and  we  (ball  prove  experimentally,  that  in  an  Air 
which  is  but  partially  divefted  of  this  Elaftic  Force, 
almoft  all  Creatures  will  immediately  periih. 

Sect.  VI.     T'he  Properties  of  Expanded  Air, 

However,  that  we  may  here  give  you  fome  I-* 
dea  of  Refpiration,  it  will  be  neceflary  to  repre- 
fent  previoufly,  i.  That  when  the  Place  in  which 
any  Air  is  (hut  up  ,  is  made  larger ,  the  faid  Air 
filling  a  greater  Space,  is  fo  much  the  more  weak- 
ened in  its  expaniive  Force.  2.  If  the  Air  thus 
weakened  has  any  Communication  with  other  Air 
tbat  is  ftrongcr,  and  both  of  'cm  can  a(ft  upon 
-         -  each : 
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reach  other,  the  ilronger  Air  will  immediately  rufh 
jinto  the  enlarged  Place,  in  which  the  weaker  was 

|Contained. 

■I' 

'Sect.  VII.     T5^^  Comparifon  of  Reffiration  with  a 
Pair  of  Bellows. 

To  prove  this  by  a  Comparifon,  one  need  only 
reprefent  to  one's  felt*  a  Pair  of  Bellows,  {Tah.  III. 
Fig.  I.  A  E  F)  in  which  we  know  that  nothing 
'more  is  requiiite  in  order  to  draw  the  Air  into  the 
i^outh  A,  or  Tube  A  B,  than  to  feparate  the 
ISides  E  D  and  F  G  from  each  other;  by  which 
iMeans  the  Space  E  D  G  F  is  enlarged  ;  and  fo 
[the  Air  that  was  contained  therein  being  weaken'd, 
and  not  powerful  enough  to  ballance  the  external 
Air,  with  which  it  had  a  Communication  by  the 
Tube  A  B,  the  lafl  being  now  become  the  flrong- 
icft,  does  by  its  Elaftic  Force  crowd  itfelf  into  the 
iMouth  of  the  Bellows. 

The  fame  thing  would  happen,  if  one  fuppofed 
that  a  Bladder  B  C  were  faftned  to  the  Tube  A  B 
Within  the  Bellows;  in  which  Cafe  the  Space  K 
being  dilated,  the  Air  therein  would  likewife  be 
itoo  weak  to  refift  the  Air  which  fills  the  hoUov^ 
bf  the  Bladder  B  C,  thro'  the  Tube  A  B,  by 
i which  means  this  Bladder  will  be  blown  up,  and 
[expanded  by  the  ftronger  external  Air  rulhing  m 
jupon  it. 

I  Now  if  you  fuppofe  the  Tube  A  B  to  be  the 
iWind-Pipe,  the  Bladder  B  C  the  Lungs,  and  the 
(Space  thereof  EDGE  the  Cavity  of-  the  I'horaoc 
(or  Breaft,  you  will  lee  the  Reafon  why  the  Mt 
^uflies  thro'  the  Wind-Pipe  into  the  Lungs ,  to 
which  it  is  faftened  like  thefe  Bellows,  when  by 
;preffing  down  the  Midriff,  and  by  the  other  Muf- 
^cles,  the  Breaft  is  made  wider  and  larger. 
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He  that  defires  farther  to  fee  how  the  Lungs 
whilft  hanging  to  the  Wind-Pipe,  may  be  puffec 
up  by  the  Air,  need  only  take  the  Trouble  0( 
blowing  ftrongly  into  the  Wind-Pipe  of  a  Sheep  ok 
Ox  newly  killed,  by  which  means  he  will  fee  the 
Lungs,  like  Bellows,  expanded  by  the  Wind  thau 
paffes  into  them. 

Sect.  VIIL     An  Experhnent  upon  the  Lungs  it 

Vacuo. 

I  HAVE  reprefented  thefe  Appearances  after  fuel: 
a  grofs  manner,  to  the  End  that  thofe  who  have 
not  the  Opportunity  ofufing  the  Air-Pump,  ma) 
have  fome  Conception  thereof;  but  thofe  that  hav( 
ufed  this  extraordinary  Inftrument,  fo  necelTary  ii 
examining  the  Works  of  the  great  Creator,  ma) 
form  to  themfelves  a  much  clearer  and  more  di- 
flind  Notion  thereof. 

Let  the  Covering  O  P  be  laid  upon  the  Glaf: 
O  P  F,  'Tab.  IlL  F>g.  2.  {landing  upon  the  Air- 
Pump,  which  has  a  little  Tube  A  N  B  paflin^ 
thro'  the  Centre  of  it,  and  a  little  Cock  at  H 
which  now  appears  open,  but  may  be  (hut ;  undei 
this  Covering,  at  the  Extremity  of  the  little  Tub( 
A  N,  there  is  another  fcrew  ed  on  at  B  C,  the  Enc 
of  which  is  lluck  into  the  Wind-Pipe  of  a  httk 
Piece  of  Lungs  D,  which  is  tied  faft  to  it. 

Now  when  the  Piftcn  or  Sucker  L  M  of  the  Air- 
Pump  is  thruft  to  I  K,  or  fo  far  inwards  as  polTi- 
ble,  one  fees  that  the  Piece  of  Lungs  D  hangs  ii: 
the  Space  E,  that  does  not  extend  itfelf  farthei 
than  from  O  P  to  I  K,  when  the  Cock  G  H  is 
open,  in  which  Space  the  internal  Air  is  fliut  upj 
but  the  little  Cock  at  N  being  turned,  the  Sucker 
is  drawn  backwards  from  I  K  to  L  M;  and  ther 
the  Space  that  contained  the  included  Air  is  fc 
much  larger ,   as  the  Diftance  between  I  K  and 
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it  M ;  both  Spaces  being  filled  by  the  Expanfion 
bf  the  Air,  which  therefore  lofes  a  great  deal  of 
its  Elafticity :  This  will  appear,  if  you  open  again 
the  little  Cock  N,  when  tlie  external  Air  rufhing 
into  the  Piece  of  Lungs  D,  thro'  the  Tube  A  B, 
blows  it  up  ,-  the  Reafon  of  which  iSy  that  this 
lAir  having  loft  nothing  of  its  Elafticity,  preiles 
more  ftrongly  into  the  Lungs  D  from  without^ 
Ithan  the  included  Air  at  E ,  which  prefles  it  in- 
wardly, i§  able  to  reiifl,  bccaufe  of  the  weakning 
of  its  Spring. 

That  this  is  true,  will  appear,  forafmuch  ^§  if 
you  thruft  the  Sucker  L  M  forwards  to  I  K,  and 
drive  the  included  Air  into  a  narrower  Space,  it 
ji^^'ill  again  ftrongly  expand  itfcll:  at  E,  and  prelTing 
|with  more  Violence  the  Lungs  D,  will  make  them 
ij^ecome  fmaller,  by  forcing  the  Air  which  was  in 
them  to  go  out  again  thro*  the  Tube  B  A ;  and  this 
Effwd  you  may  produce  as  often  as  you  repeat  the 
Experiment,  by  drawing  or  thruiling  the  Sucker 
[backwards  or  forwards.  Now  if  you  will  fuppofe 
the  Tube  A  B  to  be  the  Wind-Pipe,  the  Space 
O  P  K  I  to  be  the  Cavity  of  the  Thorax,  and  the 
Slicker  L  M  the  Midriff,  there  will  be  a  mighty  A- 
nalogy  between  that  Experiment  and  the  Bnfinefs 
of  Refpiration ;  and  the  whole  Difterence  is  only, 
that  whereas  the  Cavity  of  the  T'horaxy  in  which 
the  Lungs  hang,  is  dilated  and  contra(^cd  by  the 
Mufcles  and  other  Inftruments  ^  the  fame  Efted: 
is  produced  in  the  Air-Pump,  only  by  the  Sucker 
thereof. 

Now  fuch  as  don't  think  it  worth  the  while,  or 
have  not  the  Opportunity  of  making  this  Experi- 
ment \vit\\  the  Lungs  of  any  jittle  Animal,  may 
ufe  an  empty  Bladder  D,  tying  the  fame  to 
the  End  of  the  little  Tube  B  C,  which  will 
give  them  all  the  Appearances  very  conveniently 
and  g.grecably  i  fo  that  with  but  half  a  turn  of  the 
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Handle  of  the  Air-Pump  one  way  or  other,   the^ 
may  fill  or  empty  the  Bladder  of  Air. 

Sect.  IX.      An  Experiment  witj:)  a  little  Bottle  6^ 

IVater, 

Now  if  any  Body  has  a  Mind  to  fee  with  hij 
own  Eyes,  after  what  manner  and  how  violentl} 
the  Air  crowds  itfeif  into  the  Lungs  as'foon  a; 
the  Cavity  of  the  BrcaR  is  enlarged ;  inftead  of  a 
Piece  of  Lungs  or  Bladder,    let  him  take  a  littk 
Glafs  Viol,  holding  about  an  Ounce  or  fuch  likt 
Quantity  of  Water,  and  tye  it  to  the  Tube  B  C 
fo  that  the  End  of  the  Tube  may  be  thruft  as  fat 
as  it  can  into  the  Water,  then  fhut  the  Cock  N, 
and  enlarge  the  Space  as  before,  by  drawing  back 
the  Sucker  to  L  M  j  let  him  open  the  little  Cock 
N,    and  he  will  fee  that  the  External  Air,    which 
by  its  firong  expanfive  Faculty  forced  itielf  in- 
wards, will  put  the  Water  into  a  very  violent  Mo- 
tion, juft  as  if  one  fhould  fet  his  Mouth  to  the  o- 
ther  End  of  the  Tube  A,   and  blow  thro'  the  Wa- 
ter as  hard  as  he  can. 

Sect.  X.     'The  Espcrt7nent  of  a  Syringe  in  Vacuo. 

Now,  in  order  to  convince  every  one  experi- 
inentally,  that  altho'  a  Space  be  enlarged,  as  hap- 
pens in  the  Thoras^  when  we  draw  in  our  Breath, 
or  even,  tho^  a  Space  be  made  where  there  was 
none  before,  as  in  a  Syringe,  by  drawing  up  the? 
Sucker;  there  are  neverthelefs  Caies,  in  which, 
if  the  Matter  that  otherwife  rifes  up  in  the  Sy- 
ringe, has  no  Expanfive  or  Elaftical  Parts  in  it,  or 
is  not  moved  or  prelfi^d  after  fome  other  manner  j 
it  will  by  no  means  run  into  the  empty  Spaces,  in 
order  to  fill  the  fame  :  Let  any  one  but  caft  his 
^ye  upon  this  little  Machine,   F  H  I,    {T'ah,  IIL 
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\jPtg.  3.)    which  is  commonly  to  be  found  in  the 
Snops  of  thofe  that  make  Air-Pumps,  and  he  will 
fee,    that  it  an  empty  Space  be  made  in  the  Sy- 
i^ringe  A  B,  by  drawing  up  the  Sucker  FA,   (after 
having  firil:  difcharged  the  Air  at  G ,    out  of  the 
Glafs-Bell  A  B  I,  thro' the  Air-Pump)   the  Water 
in  the  Jittle  Glafs  DE,  in  which  the  Tube  of  the 
i,  Syringe  flands  B  C,  and  which  is  open  at  C,  will 
by  no  means  rife  up  into  the  Tube,    nor  fill  the 
i empty  Space  in  the  Syringe,    as  ufuallyj   becaufe 
I  the  Water  D  E,  has  no  fenlible  Elafticity  or  Spring 
fin  itfelf,  nor  is  aded  upon,    by  any  other  Elallick 
Body,   which  in  this  Circumftance  would  be  re- 
uilitei  from  whence  one  may  conclude,  and  not 
l^fcurejy  neither,  what  we  have  already  faid  con- 
cerning Refpiration,    viz..  That   altho'  there  be 
,  !^pace  enough  prepared  in  the  Breaft,   in  order  for 
I  Breathing,  yet,  in  many  Cafes  no  Air  (if,  like  the 
'.  Water,    it  fliould  happen  not  to  be  Elaftick,   nor 
heavy  enough)  would  come  in  :  All  which,  is  yet 
hereby  more  evident,  that,  fo  foon  as  one  lets  in 
the  Air  again  into  the  Glafs  Bell,  H  1  B,  the  fame 
gravitating  upon  the  Water  D  E,    by  its  Elaftick 
Force ,    immediately  caufcs  it  to  rife  up  into  the 
Space  that  was  made  for  it  at  A  B,  thro'  the  Tube 
B  C,  in  which,  as  there  is  now  no  Air  remaining 
I  it,  there  is  no  Refiilance. 
He  therefore  who  rightly  comprehends  all  that 
we  have  been  faying  above,    and  has  learn'd  from 
thence  how  Refpiration  is  performed,  muft  be  con- 
vinced after  the  moft  particular  manner,  that  our 
Breath  is  properly  the  Gtft  of  God;  and  that  it  is 
likewife  enjoy 'd  by  Men  exaglly  after  the  fame 
yjmanner  as  the  Alms  which  a  Beggar  receives  from 
lis.  For  juft  as  that  poor  Wretch  opens  his  Hand, 
-and  (hows  it  empty,  waiting  till  the  kind  Benefa- 
ftor  is  pleas'd  to  put  fomething  into  it,    and  to 
fill  its  Emptinefs,  and  remains  palHve  all  the  while: 
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So  all  Creatures,  even  felf-conceited  Man,  can 'on- 
ly open  their  Breafl:  ^  and  cxpofe  its  Emptinefs  to 
the  c;Teat  Giver  of  Breath;  being  alfo  obliged  like 
the  Beggar  himfeif  to  exped,  till  the  adorable 
Preferver  of  ail  things,  in  zihofe  Hand,  as  the  Pro-  - 
phec  Daniel  teils  us,  is  the  Breath  of  Kings,  ch.  V. 
ver.  23.  vouchfafes  to  fill  the  Lungs  "with  his  AiVy , 
by  the  Help  of  its  Elaflick  Faculty  ;  which  de- 
pends alone  on  the  Power  of  the  Creator,  and  to- 
wards which  the  mightieft  among  Men  can  con- 
tribute nothing  at  ail.  It  i^  impoffible  to  exprefs 
this  in  more  emphatical  and  ftronger  Terms  than 
St.  Paul  has  done,  in  the  xviiith  Chapter  of  the 
ABs^  ver.  25.  He  giveth  to  all.  Life  and  Breath,  and 
all  things.  We  alfo  meet  with  fomething  o^  the 
like  Nature  in  Ifaiah,  ch.  xlii.  ver.  5.  He  that  gi- 
*veth  Breath  to  the  People  upon  the  Earth,  and  Spirit 
to  them  that  walk  therein. 

Sect.    XL     Convictions  from  the  foregoing  Obfer- 

vations. 

Now  let  the   proud  and  haughty  Creature, , 
called  Man,  think  once  ferioufly  with  himfclf,  and 
fee  whether  he  can  find  any  Subterfuge,  whereby 
he  m^y  avoid  owning,  that  he  is  obliged,  like  the 
meaneft  Beggar,  every  time  he  fetches  his  Breath  i 
to  reprefent  his  Poverty  to  his  Maker,  and  his  In-  • 
ability  of  prefer  ving  his  own  Life,  but  one  minute; . 
and  to  beg  him,  that  he  would  vouchfafe  to  fill  his  . 
empty  and  gaping  Lungs  and  Breaft,  with  frcfli, 
good  and  wholfome  Air,    and  fo  continue  his 
Life  from  one  inftant  to  another  :  And  can  any  Bo- 
dy contemplate  with  Attention,  this  Nothingnefs 
of  himfclf,    and  abfolute  Dependance  at   every 
Breathing,  upon  his  great  Preferver,  and  the  fo  ma-  . 
ny  Thoufand,  yea  Millions  of  Times,    in  whicfv  j 
this  gracious  Bcncfa(^or  has  moft  freely  granted   ' 
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him  Breath,  and  confeqiiently,  his  precious  Life, 
during  (o  many  Years ',  and  yet  remain,  not  only 
r.ngraccful  to  him  ,  but  even  deny  all  his  adora- 
ble Attributes  and  Perfed:ions,  even  thofe  that 
he  has  found  To  Beneficial  to  himfelf ;  and,  if  it 
were  poffible,  wifh  to  annihilate  the  fame.  What 
Ihall  be  faid  of  fuch  unreafonable  and  impious  Opi- 
nions, but  that  they  ought  to  be  detefted  by  ali 
Generous  and  Grateful  Souls  ? 

Sect.  XII.     77;^  Ufe  of  Refpiration. 

We  Ihali  not  here  enquire  more  largely  into  the 
Advantage  which  this  Refpiration,  (the  manner  of 
which  we  have  hitherto  treated  of)  gives  to  Man- 
kind :  Since  the  molt  Learned  Naturalifls  are  not 
entirely  agreed,whether  it  ferves  to  cool  the  Blood ; 
or,  whether  it  be  to  procure  a  more  convenient  Paf- 
fage  for  the  Air  alone  thro'  the  littJe  Tubes  of  the 
Ljungs,  and  thereby  to  produce  a  better  mixture  of 
Blood  i  or  lafl:ly,to  communicate  a  Nitrous  Spirit  to 
the  fame  in  the  Lungs ;  which  i^  believed  by  many, 
becaufe,  if  the  Blood  running  from  a  Vein,  be  mix- 
ed with  Water  impregnated  with  Salt  Peter,  it 
changes  its  dark  Colour  jnto  a  (hining  Red,  and  the 
Serum  or  Whey  thereof,  becomes  as  clear  as  Water, 
tho  containing  neverthelefs,  a  fufHcient  quantity  of 
Material  Food,  as  may  be  obferved  by  putting 
fome  drops  of  the  Acid  Spirit  of  Nitre,  or  Aqua 
Jortis  therein,  which  will  feparate  a  White  Curd 
from  the  faid  Wbey;  Now  the  Arterial  Blood 
has  likewife  the  fame  Property,  bemg  dark  before 
it  comes  into  the  Lungs :  but  after  having  paffcd 
thro'  the  fame,  and  therein  undergone  the  Adion 
of  the  Air  (be  it  what  it  will)  it  difcovers  a  bright 
red  Colour,  when  difcharged  into  the  Left  Ven- 
tricle of  the  Heart,and  when  it  proceeds  further  in- 
to the  Arteries  :  And  that  which  is  obferved  by 
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fomewith  greater  probability,  is,  that  the  Air  be 
ing  Nitrousy  will  change  the  Bloodj  that  has  beer 
drawn  out  of  a  Vein,  whilft  it  ftands  expofed  in  a 
Bafcn^from  a  dark,  to  a  bright  red  Colour,  giving 
it  a  Tindure  perfedly  like  that  which  it  acquires 
by  the  mixture  of  diflblv'd  Sah  Peter.  We  (hall 
pafs  by  all  thefe  things,  by  reafon  of  the  Dif- 
putes  and  Controverfies  of  Learned  Men,  leaving 
them  to  be  difcover'd  by  the  following  Ages,  and 
confine  our  felves  only  to  an  Experimental  Enquiry, 
which  of  the  aforeiaid  Benefits  and  Advantages, 
or  what  other  are  the  true  ones  that  may  be 
affirmed  to  be  communicated  by  the  Air  to  the 
Blood. 

'  This  is  however  unqucflionably  true.  That  the 
drawing  in  of  the  Air  is  of  fo  great  a  Convenience, 
that  no  Body  could  want  it  long  without  Dying  ; 
and  that  our  Heart,  and  the  whole  Structure  of 
the  Veins,  are  formed  after  fiich  a  manner,  by  the 
AU-wife  Creator,  that  all  the  Blood  of  the  Body,  is 
made  to  pafs  feveral  times  in  an  Hour  thro'  the 
lungs,  and  there  fubjeded  to  the  Operation  of 
the  Air. 

Sect.  XIII.  1*/;^  Dif^ajition  of  the  Air  in  the  time  of 

Ptfiileme.  ' 

K  o  w,  of  how  great  Importance,  befides  the 
Elaftical  Force  and  Gravity  of  the  Air,  the  good 
Difpofition  and  Conftitution  thereof,  is,  toward^ 
the  Prefervation  of  the  Lives  of  Men,  andBeaft^ 
is  \xrv  plain  at  thofe  Seafons,  in  which  the  Ai: 
beinc:  Corrupted,  Peflilential  Difrempers  are  oc- 
calioVd,  and  Kings  and  their  Siibje(5ts,  and  Smai: 
and  Great,  are  fnatched  away  by  Thouf^nds :  And 
thcfe  kinds  of  Difwafcs  muft  not  beafcrib'd  to  any 
Other  Caufe,  lince,  being  common  to  ail  Sorts  of 
Men,  they  muft  likcv/ife  proceed  from  one  com- 
mon Source  or  Spring ;  aad  that  can  be  nothing 
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elfe  bnt  the  Air,  which  is  common  to  all  Man- 
kind. The  famous  Profeffor  Schacht  has  given  us 
n  Acconnt  of  a  dreadful  Example  of  this  Peftilen- 
tia\  Infedion  of  the  Air,  in  thelaft  Plague  at  Ley- 
dtn.vii.  by  expofing  a  Bucket  of  Water  a  whole 
"Night  to  the  Air,  even  within  Doors,  upon  which 
in  the  Mbrning  there  flood  a  kind  of  a  Cream  or 
\  Scum  of  divers  Colours,  that  had  been  communi- 
cated to  it  by  the  Air;  this  being  gently  skimmed 
off  with  a  Spoon,  and  given  a  Dog  to  drink,  the 
Poifon  was  fo  Strong,  that  he  died  of  it  in  a  few 
Hours :  And  how  pernicious  alfo  in  general,  the 
Corruption  of  the  Air  is,  will  abundantly  appear 
from  the  Melancholy  Experiments  whereby  it 
has  been  often  feen,  that  People  have  been  mJfer- 
ably  Suffocated,  and  Dyed  in  an  Air  to  which 
they  were  accuftomcd  all  their  Lives,  as  foon  as 
that  fame  Air  becomes  Infeded,  and  Poifon'd 
with  the  Smoak  of  glowing  Charcole. 

Sect.  XIV.  7^/je  Air  leaves fomething  in  the  Blood, 

I,  Now  the  Opinion,  that  the  Air  being  drawn 
'  into  the  Lungs,  leaves  fomething  there  (whatever 
it  may  be)  and  does  not  come  out  again  of  the  fame 
Temper,  feems  to  be  fomewhat  probable  from 
certain  Experiments,  which  I  have  found  among 
my  Notes  in  the  Year  169^ ^  by  which  it  fhould  ap' 

tear  credible,  that  the  Air  leaves  behind  it  in  the 
Aings  the  fame  Particles  which  fcrve  to  maintain 
Flame.  Concerning  this,  the  Reader  may  have  re- 
courfe  to  the  Ninth  SeBionoitlit  T-j:entyfirJl  Content^ 
platicnupon  F/V^  where  the  Experiment  isfhewn  in 
all  its  Circumftances.  Befides  which,  there  is  to  be 
found  in  the  Alemoirs  of  the  French  Academy  of  Scien- 
ces, Anno  1 707.  p.  2 13 .  an  Obfervation  of  Monfieur 
Homberg,  where  he  fays.  That  if  any  Body  has 
been  in  a  Place  where  there  was  a  flrong  Scent  of 
Oylof  Turpentine,he  will  difcover  after  wards  that 
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his  Urine  has  the  fame  fmell  of  VioIets,as  f  f  he  had! 
fwallowed  Turpentine  itfelf.  Now  lincc  thcfefinc 
Particles  of  the  Oil  of  Turpentine  do  not  feemtOf 
haveenter'd  his  Body,  ptherwife  than  by  Refpira- 
tion,  and  it  being  very  probable  from  the  finell  of^ 
the  Urine,  that  they  muf):  have  been  firft  mingled^ 
withtheBlood,  this  Gentleman  conclnde%,that  chec 
Air  leaves  fomc  Particles  behind  it  in  the  BJoodj ; 
but  we  (hall  not  here  expatiate  upon  thofc  things  \ 
which  fome  People  hold  uncertain. 

Sect.  XV.  ConviElions  from  the  foregoing    Ohfer- 

vations. 
Now  can  any  Body,  that  has  well  weighed  and  i 
underllood  all  thcfe  things,    avoid  feeing  that  his  ^ 
Precious  Life  is  in  the  Hands  of  another,  and  how 
greatly  we  arc  oblig'd  to  fhew  our  Gratitude  for 
his  Goodnefs,  in  continuing  the  fame  :  ////,  I  fay, , 
who  preferves  this  great  Sea  of  Air,    in  which 
Men  live  like  Fifnes,  in  fuch   a  Difpofition  as  to 
make  it  fit  to  perform  this  greatOffice  to  the  whole 
Race  of  Mankind,  and  fo  many  other  Creatures, 
in  preferving  their  Lives  and  enabling  them  to 
breathe?  Or,  can  the  fame  like  wife  be  redified  by 
any  Humane  Means,  after  it  is  corrupted  and  be- 
come fatal  both  to  Rich   and  Poor?    Now  if  all 
this  be   performed  by  Chance,   and   without  the 
Providence  of  a  Gracious   and  Powerhil  Ruler, 
how  comes  it  to  pafs  that  (o  many  thonfand  Years, 
among  fuch  great  Revolutions  that  it  undergoes, 
by  Storms,    Tiumder  and   Lightening;    from  fo 
many  poifonous  Vapours  exhaling  from  fubterra- 
ncous  Caverns,  and  from  rotten  and  putrified  Bo- 
dies,   none  of  ^em  rdl  have  hitherto  been  able  to 
deprive  it  of  that  Conflitutfon,    by  which  it  pre- 
ferves the  Lives  ot  all  Creatures  ;    (ince  if  every 
thing  be  Accidental,  and  not  under  the  Dirc(51:ion 
of  a  wife  Being,  the  one  miglit  as  eafily  come  to 

pafs 
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pafs  as  the  other?  But  of  thefe,  and  other  Proper- 
xks  ot  the  Air,  an  exprefs  mention  fhall  be  made 
in  its  Place. 

In  the  mean  time,    let  evxry  Body,  that  has  the 
<Knowledge  ot  his  Maker  and  Preferver  at  Heart, 
ifetiouny  recoiled  all  that  has  been  faid  about  Re- 
(fpiration,  and,  in  a  filenc  Retreat,   examine  him- 
jfelf,  whether  he  can  maintain  with  Reafon,   that 
J  this  Air  is  not  created  for  this  v^ery  Purpofe  among 
i  others ,    in  order  to  preferve  the  Life  of  every 
I  Creature  breathing,  fince  this  alone,  and  nothing 
ielfe  in  the  World,    has  the  Qi-ialitfes  that  are  re- 
j  quifite  thereto  ?  And  let  him  fay,  it  he  dares,  that 
i  ail  that  moft  amazing  Strudure  of  the  Mufcks  of 
;  the  Breaft,  is  formed  by  mcer  Chance  only,  with- 
out any  Profpcd  of  that  great  End  of  Infpiring  and 
Eycpirtng  of  the  Air,    flnce  there  is  here  likewifc 
fuch  a  great  Number  of  Mnfclcs  difpofed  after  fo 
wonderful  an  Orders    to  produce  that  very  Effed 
only,  or  hardly  any  other:    Can  he  imagine,  that 
the  Lungs  were  made  without  Underfianding,  and 
placed  \\\  the  Brcaft  after  the  manner  we  have  al- 
ready fhewn?    Whereas,    ii  they  had  been  difpo- 
fed any  otherwife,    all  the  Properties  of  the  Air, 
all  the  Difpofitions  of  the  hundred  Mufcles,  which 
now  ferve  this  Work,   would  be  entirely  in  vain, 
and  the  whole  Globe  of  the  Earth  would  be  pre- 
fently  difpeopled.     Can  any  one  fancy,    that  fo 
many  Ribs  and  Cartilages,  of  which  the  Breaft  is 
compofed,  fo  many  Mufcles  by  which  it  is  moved, 
together  with  the  Midriti-'  and  Lungs,  have  met 
one  another  in  fuch  a  little  Space  by  meer  Chance; 
and  that  the  Air  alfo  has  encompaffed  them  all 
without  any  Purpofe ;    whereas,    if  but  one  of 
thefe  Circumftanccs  were  wanting,  the  great  Bufi- 
nefs  ot  Refpiraticn,    and  therewith  the  Lives  of 
all  Creatures,  would  immediately  be  ended?  Can 
any  one  think,  that  where  fo  many  and  fo  different 

Things 


\txy5-  The  Chrijlian  Philofopher. 

Things  concur  to  one  End,  the  fame  are  not  mad< 
with  this  Defign,  that  they  fhall  be  ufeful  to  eaci 
other?  He  would  be  afham'd  to  maintain,  that  i 
curious  Lock  and  Key  adapted  to  a  firong  Box. 
and  by  which  alone  it  could  be  opcn'd ,  was  not 
made  by  an  Ingeniom  PJ/orkman,  but  by  meet 
Chance,  by  which  only  they  had  met  together.: 
Unhappy  Men !  that  can  continue  in  fuch  fenfelefs 
Opinions,  after  fo  long  and  daily  Contemplations 
of  thofe  Works  of  the  Creation,  in  which  the  VVif- 
dom  of  the  Creator  is  io  vifibly  manifefted. 


CONTEMPLATION    VIII. 

of  the  Structure  of  the  Veins. 


ECT. 


I.     T'he  Tranjition  to  th  Veim, 


WHAT  has  been  faid  feems  to  be  more  than 
fufficient,  not  only  to  bring  a  Sceptkk  into 
the  right  way,  but  even  alfo  to  convince  the  moft 
obftinate /^/^i?/,  that  our  Bodies  muft  have  been 
formed  by  a  Wife  Creator,  and  that  the  Origin 
thereof  can  beafcribed  to  nothing  lefs  than  an  Ac- 
cidentaland  Ignor  ant  Caufe  ;  yet,  if  there  fhould 
(till  be  any  Body  who  either  thro*  want  of  confider- 
ing  what  has  been  already  faid,  finds  himfelf  un-* 
moved,  a»d  confequently  unconvinced  thereby  ;  or 

altho^, 
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iltho'  he  has  underftood  it,  fhould  yet  with-hold 
lis  Confent  to  the  Conclufions  that  flow  frona 
chence  ;  let  him  go  but  one  ftep  farther  with  us,  and 
/ee  whether,  without  a  Contradidion  of  his  own 
ponfcience,  he  can  contemplate  the  wonderful 
^trudure  of  the  Tubes  thro'  which  the  Blood  cir- 
ijculates,  and  which  are  contriv'd  for  fo  many  Pur- 
poks  i  and  then  believe,  if  he  can,  that  He  who 
formed  them  all,  propofed  no  End  to  himfelf,  when 
(he  made  them,  nor  knew  "what  He  himfelf  was, 
nor  what  he  had  Created. 

Sect.  II.    The  Courfe  of  the  Arteries, 

N  0  w  in  order  to  the  compleat  Convi&ion  of  all 
fuch  Atheifis  and  Sceptkks^  they  are  intreated  fe- 
rioufly  to  confider  with  us,  whether  it  can  be  ima- 
gined, that  the  Veflel  {7ab.  II.  Fig.  3 .)  which  is 
called  the  Aorta,  Arteria  Magna,  or  Great  Artery^ 
has,  without  an  over-ruling  Underftanding  or  De- 
(ign,  acquirM  fuch  a  Form  as  is  fhewn  from  Ver- 
heyen,  in  Tal^.  IIL  Fig.  4.  in  the  particular  Scitu- 
ation  wherein  it  appears  in  Humane  Bodies. 

Befides  other  Wonders  which  we  don't  meddle 
with  here,  we  know,  that  there  is  not  any  one 
Part  of  the  Body,  as  yet  difcover'd,  in  which  we 
find  that  the  Blood  is  not  conveyed  thither  by  the 
Branches  of  this  great  Artery,  either  for  Nourilh- 
ment  or  Motion,  and  like  wife  for  the  Separation 
of  other  Humours  and  farther  Ufes.  Will  any  Bo- 
dy therefore  believe,  that  this  whole  Difpofition 
of  the  Arteries,  has  been  thus  contrived  by  Acci- 
dental or  Ignorant  Caufes  ? 

Now  in  order  to  impart  fome  rough  Conception 
or  Idea  hereof,  which  might  otherwife  appear  a 
little  obfcure  to  thofe  that  are  unexperienced ;  let 
us  here  reprefent  to  ourfelvcs  the  Beginning  A  O 
of  this  Artery,  as  cut  off  from  the  Heart  at  O, 

and 
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and  we  fhall  fee  two  little  Arteries  a  a,  called  tlul 
Coronary  Arteries,  coming  out  o(  the  fame,  anc 
turning  towards  the  Heart ;  the  fame  are  repre- 
fented  a  little  bigger  in  7//^.  If.  F.g.  1 1 .  B 13. 

Then  if  you  afcendas  it  were  ih-eight  forwards, 
you  may  fee  in  Tak  III.  Fig.  4.  the  Carotidcs  b  by 
proceeding  out  of  this  VeiTcl,  the  Pulfe  of  an  hich. 
a  Man  may  tc^\  with  his  Finger  on  each  Side  ot 
his  Wind- Pipe;  thcfe  having,  as  they  go  on,  com- 
municated fome  Branches  to  the  VVind-Pipc  and 
Parts  adjacent,  do  each  divide themfdves  into  twj 
Branches,  one  of  which,  e  e^    goes  into  the  Head,., 
to  the  thick  Membranes  of  the  Brain,  to  the  iVlu- 
cilaginoi'.s  Glands,    to  the  Kyes,    to  the  inmofti 
Parts  of  the  Ear,  and  to  the  Subftance  of  the  Brain 
itfelfi   and  t'other  Branch,  ^<i,  proceeds  to  thole 
Parts  that  compofe  the  outfide  of  the  Head,  and ;; 
is  the  fame  which  \^  felt  in  the  Temples  of  the 
Head. 

We  may  obferve  farther,  that  this  great  Artery 
begins  to  bend  itfelf  at  A,  in  order  to  defcend  on  1 
the  lett  Side ;  that  on  either  Side  there  appear  two 
great  Branches  D  and  L,  called  the  Subclavia; , 
which,  as  at  F,  are  again  divided  into  two  great 
Branches,  one  of  which  feems  to  terminate  at  the 
Elbow,  and  the  other,  E,  carries  the  Blood  to  the 
remaining  Part  of  the  Arm,  and  the  whole  Hand, , 
quite  down  to  the  Fingers ;  But  before  this  Di- 
vilion  at  F,  the  Snbclavia  fends  out  fcveral  Bran- 
ches ;  fuch  as  the  Branch  m  downwards  to  the 
Breaft,  and  n,  whofe  lateral  Branches  become 
the  fuperior  Inter cojiaks ;  there  go  farther  up- 
wards the  Cervicales  c  c,  otherwife  called  the 
Vertebralesy  whofe  lateral  Branches  at  /  /  difchargc 
their  Blood  into  another  common  Veifel  hy  which 
like  a  Chain  runs  along  the  Back-Bone  downwards. 
Finally,  thefe  Vertebrales  goes  to  the  Brain.  To 
fay  nothing  more  at  prefcnt  of  ali  the  little  Bran- 
ches, 
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^es,  as  k^  which  go  to  the  Miifcles  of  the  Neck> 
'/>,  to  the  Shoulder-Blade  within  and  without, 
md  all  thofe  which  we  may  obferve  to  proceed 
Tom  the  Arteries  of  the  Arm. 

The  great  Artery  turning  itfelf  now  downwards 
It  B  and  C,  produces  firft  the  Bronchialis  bh,  which 
'eems  to  feed  the  Lungs  ;  this  is  followed  by  the 
inferior  Intercoftales  cc,  which  come  out  here  acrofs. 
Hid  are  oft  -,  and  under   theft-  there  comes  forth 
bmetimes  a  Branch  to  the  Midriff  dy  under  which 
sthe  Caliacale^  which  divides  itfelf  into  twoBran- 
:hes,  the  Right  of  which  goes  to  the  Stomach, 
o  the  Cawl  or  Omentum^  to  the  Pancreas,    to  the 
jall-Bladder,    and  invefling  Membrane  of  the 
^ivetj  and  the  left,    afcer  having  communicated 
bme  little  Branches  to  the  Stomach,  Cawl,  and 
rrfcreas,  terminates  chiefly  in  the  Splee^i. 
Under  this  Caliaca^  the  uppermoft  Mefamica  », 
mes  out  of  the  Great  Artery,   and  runs  thro* 
c  Midriftto  the  thin  Inteftines,  in  the  fame  man- 
1  as  the  Artery  u  does  to  the  thick  ones. 
s  s  Are  thofe  that  go  to  the  Kidneys  and  to  the 
ins ;  v^  are  the  Spermatic  Arteries. 
After  all  thefe  Branches,  the  whole  Great  Ar- 
cry  divides  itfelf  at  w  into  two  great  Branches, 
;alled  the  Rami  Ili.:ci,  which  fending  their  Bran- 
:hes  to  the  lowermofl:  Bowels  of  the  Belly,  as  the 
^Bladder,  the  Matrix,  and  other  Parts  of  Genera- 
ion,  to  xht  Inteflinum  Recium^  &c.  proceed  farther 
';>nboth  Sides  down  to  the  Legs,    and  to  the  ex- 
Teme  Parts  of  the  Toes,  after  the  fame  manner 
IS  the  Vena  Suhdavia  at  F  does  to  the  Arms. 

Sect.  IIL  T'he  Courfe  of  the  Veins. 

Ko  was  this  great  Arter5^  tranfmits  its  Bran- 
ches to  all  the  Parts  of  the  Body,    can  any  one 
imagine,  that  not  one  of  them,  how  little  foever. 
Vol.  I.  H  is 
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is  to  be  found,  to  which  there  is  not  again  a  Vcj- 
branch  adapted?  Which  Branch  carries  that  Blo( 
back  to  the  Heart,  that  was  brought  from  theii 
by  the  Artery,  to  all  the  other  Parts. 

Let  thofe  who  defire  to  form  any  Notion  hei^ 
of,  caft  their  Eyes  upon  Talf.  III.  Fig.  5.  and  o. 
ferve  how  thefe  Vdns  run  along  the  Bod_v 
ard  after  having  performed  their  Office,  carry  th 
Blood  back- to  the  Heart :  So  that  the  fame  Bloc* 
which  in  Fig.^.  (to  give  one  ortwolnftancesthcu 
of)  was  brought  from  the  Heart  thro'  the  Ancrr 
Suklavia  D,  to  the  Extremities  of  the  Fingei 
7>  85  9i  is  again  received  by  fmall  Branches  of  th 
Vein  A  N,  in  Fig.  5.  by  which  it  returns  thrc 
QP  M  G,  and  is  brought  thro'  a  great  Veffel  £. 
called  the  Vena  Suhclavia  to  the  Vena  Cava  C,  anj 
fo  on  till  it  difcharges  it  ielf  again  thro'  the  Orifk 
A  into  the  Heart. 

Thus  we  here  fee  the  Jugular  Veins,  Fig.  5.  ^d 
€  €y  and  the  Vertebruls  f  /,  bringing  back  tii 
fame  Blood,  which  in  Ftg.  4.  was  carried  into  thi 
Head,  and  other  Parts,  thro'  the  Arteries  bby  cl 
and  as  before.  Fig.  5.  leading  it  to  the  Heart  A' 
thro'  the  fame  Venn  Cava  C. 

Wemuft  fuppofc  after  the  like  manner,  that  thi 
Blood,  which  was  carried  down  thro'  the  Arter 
T,  {Ftg.  4.)  and,  as  in  the  Arm,  driven  to  the  Ex 
tremities  of  the  Toes,  is  there  received  firfl:  of  al 
in  the  fmall  Veins,  in  order  to  bring  it  back,  anc 
farther  thro'  the  Vein  I  G,  Fig.  5.  along  E  B 
(which  is  called.  Vena  Cava  Afcendens,  becaufe  tb( 
Blood  pafi'es  thro'  it  upwards;  and  difchargc 
itfeif  in  the  Heart  at  A. 


Sec 
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Sect.  IV.  ConviElicns  from  both  the  foregoini 
Setiionu 

.  y  o  w  fuppolTng  the  fame  Phscnomena  in  all  the 
jViens  and  Arteries ;  can  any  one  imagine,  that 
Ihis  great  Artery,  arid  the  whole  Strudurc  of 
;he  Veins,  are  made  without  Knowledge  and 
Under/landing  ?  or  that  each  ot  them  are  not  thus 
!'ontriv*d  tbr  their  particular  Purpofes,  of  carrying 
Ihe  Blood  backwards  and  forwards?  He  that  \vill 
enture  to  maintain  this,  how  can  he  be  convin* 
ied?  And  let  him  but  ask  himfelf,  if  feeing  the- 
^pes  and  AqueduEh  of  a  Fountain  (in  which  there 
>not  thethoufandth  part  of  fo  much  Skill  or  Art  as 
Q  the  Di\dis  of  the  Blood)  he  will  dare  to  main- 
ain,  that  he  really  believed  they  were  all 
ifpofed  after  fuch  a  manner,  without  any  Wif- 
.1,  or  Defign,  or  Contrivance  of  the  Mafler  ; 
|nd  that  if  he  (hould  fay  fo,  whether  he  were  like 
b  find  any  Credit  with  People  of  good  Senfe  or 
leafon  ? 

;ect.    V.  a  rough  Reprefentation  of  the  Orculation 

of  the  Blood, 

To  the  end,  that  an  unexperienced  Perfon  may, 
b  fome  meafure,  comprehend  what  has  been  faid 
'bove,  and  have  fome  Idea  ofthe  Circulation  of  the 
ilood,  Icthimfuppofe,  that  in  Tab.  II.  Fig.  3.  the 
Tubes  or  Veins  E  and  F,  are  the  fame  as  are  re- 
Tefented  inTab.  III.  Eg.  5 .  by  C  and  B ;  from  which 
he  Blood  paffes  upwards  and  downwards  into  the 
light  Ventricle  of  the  Heart,  and  thence  thro' 
he  Veffel  G  (Tab.  II.  Fig.  3 .)  into  the  Lungs,  and 
hence  again  rhro^  another  Vein  H,  into  the  Left 
Ventricle  of  the  Heart,  which  two  Veflels  H  and 
3,  are  Ihewn  before,  in  Tab.  IL  Fig.  12  by  C  E  and 

Hz  BE, 
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B  E,  which  encompafs  between  them  both  one  o 
the  Branches  of  the  Lungs  A  E  :  Laflly,  let  hin 
fuppofe  that  the  Blood  is  protruded  from  this  Leti 
Ventricle,by  the  Contradion  or  Sxftole  of  the  Heart  i 
intothegreat  Artery  I (7^/2^. II  F/^.  3.)which,  ho\^ 
it  diftributes  itfelf  by  its  Branches,  has  been  lateb 
(hewn  in  Tafj.  111.  Fig.  4. 

So  that  by  this  means  the  way  of  the  fo  famou: 
Circulation  of  the  Biood  may  appear  to  any  on( 
that  confiders  the  fame ;  which  Blood  pafTing  froir 
the  Heart  thro'  the  Arteries,  to  all  the  Parts  0 
the  Body,  is  tranfmitted  back  by  the  Veins  intc 
the  fame,  and  then  having  pafs'd'thro'  the  Lung^ 
between  both  the  Ventricles  of  the  Heart,  refumci 
the  fame  Courfe  again  thro'  tlie  Great  Artery. 

He  that  has  everfeen  the  Circulation  of  the  Bloo^ 
in  the  Tail  of  an  Eel,  by  the  help  of  a  Microfcope 
will  be  very  well  fatislied  concerning  this  Motion, 
without  our  producing  any  farther  Proofs  thereof 
t  ho'  they  are  very  numerous  ,•  and  he  will  be  no  lefi 
convinc'd  of  the  great  Velocity,  or  Swiftnefs,  of  th< 
Blood's  Motion,  if  ever  he  fa w  it  fpringingoutofi 
cut  or  wounded  Artery. 

Sect.  VI.  //ctt'  often  the  Blood  circulates  in  an  Hour, 

Now  that  we  may  farther  enquire  how  often 
the  Blood  circulates  throughout  the  Body  of  a 
Man  in  the  ipace  of  one  Day,  let  us  agree  with 
the  Great  Hd:vey  in  the  following  Pofitions. 

1.  That  the  Left  Ventricle  of  the  Heart  ma v 
contain  about  two  Ounces  of  Blood  ,•  tho'  the  ac- 
curate Dr.  Lo'a:er  has  often  found  it  larger. 

2.  That  in  each  Contraction  of  the  Heart,  thi<? 
Cavity  is  in  a  manner  quite  empty ;  and  therefore 
two  Ounces  of  Blood  are  at  each  time  protruded 
into  the  Great  Artery,  which  fwellin^  up  therc- 
Avirh  caufcs  die  Pulfe. 

3.k 
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j.  If  we  now-  fuppofe,  that  each  Pulfe  is  made 
:  a  Second  of  an  Hour,  or  in  the  6cth  part  of  a 
\finutc,  which  every  one  may  obferve  in  himfelf, 
id  is  at  prefent,  for  Cor.Acniency  fake,  allowed 
V  many,  this  will  produce  3600  Pulfes  every 
iour  ,•  and  confeqi;ertly  twice  as  many,  that  is, 
.00  Ounces  w.Il  pafs  through  the  Heart  in  the 
ace  of  an  Hour. 

4.  This  together  will  make  the  quantity  oi6oo 
:\:nds  of  Blood   (allowing  with  the  Phyiicians 

i  2  Ounces  to  the  Pcund^  that  will  pafs  thro' the 
Heart  in  an  Hour. 

5.  Now  it  is  the  common  Opinion  of  the  Ana- 
mifts,  that  a  Man  has  feldcm  more  Blood  in  his 

than  24fuch  Pounds,  or  lefs  than  15,    but 

iing  here,  with  Lciver^  that  the  fame  amounts 

;  2)  fuch  Pounds, it  is  piain,  that  the  whole  Blood 

^ades  thro'  the  Heart  24  times  in  an  Hour,  that  is 

to  fay,  ^76  times  in  a  Day  and  a  Night. 

Now  if  we  fhould  maintain  with  Dr.  LJfter^ 
that  there  are  75  Pulfes  in  a  Minute,  or  4500  in 
an  Hour,  and  chat  the  bare  Blood  only,  which 
Circulates  thro'  the  Heart,  without  including  o- 
ther  Humours,  as  the  Gall,  Spittle,  &c.  which 
are  feparated  fiom  it,  and  do  not  circulate  with 
it,  coniifts  of  no  more  than  7  Pounds,  as  is  pre- 
tended by  fomCy  the  fame  will  pafs  thro'  the  Heart 
at  leafl  So  Times  every  Hour,  ii^  he  allows  16  Oun- 
ces 10  the  Pound  ;  and  above  100,  if  but  1 2  Oun- 
ces ;  but  let  the  Difference  be  what  it  will,  it  is 
certa.n  it  goes  thro'  it  a  great  many  times, 

CT.  VII.  CcKviSliciiS  fi'07?2  iljefoyegomgOifei'iatk'U. 

L  E  T  now  an  unhappy  Atheifl  fit  down  by  him- 

^ ,    and  fix  his  Thou^^hts  upon  the  furprizing 

Av^k  of  the  Blood's  Motion ;  let  him  confider 

jw  great  the  Screngrh  of  the  Heart  and  Arteries 

H  3  muii 


114  TIjc  ChrifUan  Philofopher. 

miift  be,  which,  during  the  whole  fpace  of  his  Life, 
produce  fuch  a  fs^aft  Stream  of  Blood  ;  let  him  re- 
prefent  to  himfelf  the  various  Pofitf  on  of  fuch  num- 
berlefs  fmall  Branches  of  the  Veins  and  Arteries 
thro'  which  it  flows,  and  having  refleded  upon 
the  Misfortunes  that  happen  to  a  Man,  in  cafe  ' 
this  Circulation  is  ftopp'd  even  in  the  very  fmaDell 
Branches,  and  particularly,  that  all  this  -s  brought  ^ 
about  in  his  Body,  without  any  Power  of  his 
own  Will,  and  even  wirhout  knowing  or  being 
fenlible  of  what  paflcs  :  Let  him  ask  himfelf,  whe- 
ther he  can,  with  a  confenting  Coi^fcience,  main- 
tain, that  this  wi-iole  Scrudiure  of  the  Heart, 
Lungs,  Veins  and  Arteries,  was  not  produced  by 
a  Wife  MaReri  and  whether  this  Biood  can  be 
carried  about  fo  many  thoufand  Times,  for  the. 
fpace  of  40,  50,  60,  or  more  Years,  through  fuch 
narrow  Veflels,  and  never  ceafe  movmg,  unlefs 
it  be  by  the  Diredion  of  a  Powerful  and  Ciracious 
Ruler,  who  preferves  and  fupports  his  Life,  with- 
out the  Afiiflance  of  any  concurring  Creature. 

StCT.   VIIL  Several  Particulars,   i.  Orifices  of  the 
Lateral  Branches. 

.:^,  ■  T  H  AT  we  may  not  be  too  tedious  here,  we  fhall 
•^pafs  by  innumerable  Pardculars,  which  might 
prove  a  Powerful,  Wife,  and  Gracious  God,  even 
to  the  blindeft  of  Men  ;  and  only  hint  at  a  few, 
for  the  further  Conviction  of  thofc  deplorable  Phi- 
lofophers. 

Diffccl  aVein  of  an  Artery,  length-wife,  and  ob-' 
ferve  how  regularly  the  Orifices  in  both  of  'em  lye; 
thro'  which,  from  the  latter,  the  Blood  pafies  into 
the  Branches  that  Spring  out  of  it,  and  from  the 
former  is  receive  d  into  the  Vein  out  of  the  Branches 
thereof. 

SecTi 
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Sect.  IX.  2.  7%e  Arteries  grow  Narrower, 


Can  it  be  imagined  efpecially^  that  it  comes  to 
Y'Js  by  Accident,  that  the  Arteries  are  larger 
next  the  Heart,  and  gradually  n::rro\ver,  and  di- 
vided into  numerous  little  Branches,  as  they  go 
farther  from  it?  The  reafon  of  which  is,  to  prevent 
tliC  B  ood,  which  iffues  with  fo  much  Violence  out 
of  the  Heart,  from  pafTing  by  the  Lateral  Branches 
and  following  its  way  only  m  the  large  Veffeis  j  tor 
ifthat  fliciild  happen,  the  Parts  which  lye  on  the. 
Sides,  would  not  befufficientlyprovided  with  their 
-nare  of  the  Nouridiing  Bleed,  and  fo  would  wi- 
tiicr  orperifh:  For  it  only  comes  to  pafs,  by  this 
nanowmg  of  the  Arteries,  that  the  Blood  flow- 
ing from  the  Heart,  puflies  forwards  ail  that  it 
finds  in  the  Artery,  to  make  place  for  it  felf  ,•  but 
that  not  being  able  to  pafs  fo  nimbly  becaufe  of 
the  Straitnefs  of  the  extreme  Branches  it  preffes 
every  w5y  upon  the  Sides  of  the  Artery,  and  ex-  ^ 

panding  the  fame  (which  is  the  Caufe  of  the  Pulfe}  ,         / 
rullies  'into   the  Lateral  or  Side-Branches  with 
more  force    than  ii'  the  Artery  had  been  every 
where  of  equal  Bignefs,  or  of  greater  than  it  had 

at  its  Bt^ginning.  '■ 

And  muft  not  every  Body  confefs,  that  he  can, 
as  it  were,  feel  wich  his  Hands  our  Great  Creator's 
End  and  Dclign  in  thefe  Orinces  th^t  are  found 
in  tl:e  Arteries,  and  out  of  which  the  Side-Bran- 
ches fpring,  if  he  has  ever  feen  the  Obfervations 
of  tiiac  exad  Anatomifl  Icuct,  in  Tal^.  III.  F/g.  6. 
where  -iX  0  h  c  d,^  the  Great  Artery  coming  out 
of  the  Heart  at  c,  and  the  Branches  fpringing 
out  thereof,  a  a  a,  making  the  Cerv'icaks  and  the 
j  Artma  Suhclavta,  are  reprcicnted.  Now  if  the  Blood 
were  protruded  from  0,  through  b,  and  c,  to  d, 
it  woiild  pafs  by  thcie  Branches,  by  reafon  of  the 
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widenefs  of  the  Artery,  at  Icaft,  there  would  b< 
lefs  Blood  communicated  to  them  than  was  re 
quifite ;  for  which  reafon  the  Great  Creator  ha; 
placed  fuch  Protuberances  ^t  c,  on  the  Side  of  the 
Orifice,  as  may  in  fome  meafure  flop  the  Paffagc 
of  the  Blood  in  its  way  from  o,  thro'  c,  to  d,  anc 
^caufe  it  to  turn  its  Courfe  into  thefe  Branches 
Can  any  one  here  likewife  deny  a  Dejtgn,  and  think 
that  all  this  comes  to  pafs  by  Chance  ?  Why  ther 
does  not  the  fame  Phsenomenon  occur  in  all  othet  i 
Branches,  tho'  not  wanted  there  ?  ' 

S  E  c  T.  X.     3 .  1/je  Arteries  contraEl  themf elves,  f^ 

But  altho'  the  Blood  that  comes  out  of  thf^ 
Heart,  does  require  a  fuiEcient  Swifunefs  by  thc- 
Contraaion  thereof,  yet  there  feeraed  to  be  Dan- 
ger that  the  Heart  expanding  itfelf,  in  order  to  re- 
ceive New  Blood,  two  great  Evils  might 
happen,  viz.,  Firfl,  That  the  Blood  might  by  its 
Weight  fall  back  into  the  Heart;  and  Secondly,  that 
the  contradive  Faculty  of  the  Heart  ceafing,  the 
Circulation  of  the  Blood  might  likewife  be  flopped 

How  the  former  is  prevented  by  Valves,  has 
been  already  (hewn,  when  we  treated  of  that  Mat- 
ter ;  and  as  to  the  latter,  can  any  one  imagine 
that  it  happens  by  Chance  and  without  Dotign, 
that  in  the  Arteries  themfelves,  where  they  have 
any  Largenefs,  the  Membranes  of  which  they  are 
made  ud  (much  like  what  has  been  faid  about  the 
Throat)  have,  befides  the  Tunic  A,  (Tab  III.  Fig.  7.) 
thro'  which  the  Blood- Veffels  for  the  Nourifhment 
of  the  Artery,  and  the  Nerves  particularly  run,  and 
B,  where  there  are  many  little  Glands,  ftiilanother 
Tunic  C,  which  conlifts  of  feveral  Annular  Fi- 
bres lying  upon  one  another ;  and  under  thefe  the 
Fourth,  D,  which  is  Membranous,  and  provided 
with  long  Fibres  running  ftreight  forwards,  which 
are  thicker,  and  more  flelhj  near  the  Heart. 

Now 
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Now  when  the  Artery  is  filled  by  the  Blood  that 

omes  OLit  ot  the  Heart,    to  the  end  that  the  Cir- 

iilation  (hould  not  be  obftruded,    thefe  Annular 

iefniy  Fibres  contrad  themfelves,    and  fo  make 

c  Artery  narrower  on  all  Sides ;  by  which  means 

he  Biood  being  prevented  from  going  back  to  the 

Heart,  is  forced  to  proceed  forwards  and  fide- 

vays,  and  thus  the  Circulation  of  the  Blood  is  m- 

^cfl'antly  continued,   even  while  the  Heart  is  open, 

and  cannot  protrude  it. 

Does  not  all  this  Apparatus  of  Inftruments,  which 
compofe  the  Arteries,  difcover  that  they  muft  have 
been  formed  by  an  underflanding  Artificer,    who 
:  has  adapted  them  all  to  wife  Ends  and  Purpofes  ? 

Sect.  XL     4.  T'he  Pulfe  is  not  felt. 

Besides  all  this,  forafmuch  as  thefe  Arteries 
Ifpread  themfelves  thro'  our  whole  Body,  and  at 
tevery  time  upon  each  Contradion  of  the  Heart  arc 
lexpanded  with  fo  great  a  Force,  and  do  Day  and 
Night  occafion  fo  flrong  a  Beating  as  we  find  by 
the  Pulfes,  who  can  conceive  the  Reafon  why  we 
are  not  fcnfible  of  it  as  long  as  we  are  in  Health, 
botwithflanding  that  we  may  find  them  beat  fo 
ftrongly  in  many  Places,  if  we  do  but  lay  our 
jFinger  upon  them  ? 

'Tis  true,  that  fome  lay  it  down  for  a  Maxim, 
\De  confuetis  ncn  judicat  Anima  ;  that  is.  Our  Mind 
dees  not  judge  of  that  ivhich  we  are  ufed  to  do.  But  if 
this  were  true,  wc  fhould  judge  as  little  of  our 
Refpiration  as  cf  Our  Pu/fe,  being  accuftomed  as 
much  to  the  one  as  to  the  other  ,*  and  yet  we  find,  • 
tho'  we  often  breathe  without  thinking  of  it,  that 
with  never  fo  little  Attention  we  can  perceive  the 
Motion  of  the  Air  in  our  Mouth,  Noftrils,  Wind- 
Pipe,  and  Lungs,  and  difcover  from  the  Adion  it 
felf  that  we  breathe ;  whereas,  on  the  contrary,  let 

a  Man 
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a  Man  that  is  in  good  Health  attend  with  a: 
much  Care  as  he  can  to  the  Beating  of  his  Hean 
and  Pulfes  of  his  Arteries,  he  fhall  not  perceive 
them  in  the  leaft. 

Does  there  noc  then  appear,  in  a  very  particular 
manner,  the  Wifdom  and  Goodnefs  of  our  Great 
Creator  in  this  matter  Jikewifc,  who,  that  the 
Attention  which  we  oi:ght  lo  allow  to  other  things, 
might  not  be  difturbed  by  this  continual  PulfatioiK 
has  been  pleafed  to  render  us  infenlible  of  it  ?  And 
tho'  an  Atheift  cannot,  or  will  nor,  fee  this,  y 
whoever  acki.owkdges  a  God,  may  learn  fr 
thence,  that  it  is  his  Duty  to  fix  Ins  Thoughts  u 
on  his  Maker  and  his  Works,  who  has  fo  gra 
oufly  wrought  this  Wonder  in  him,  to  the  e 
that  his  Attention  fl^.ould  not  be  drawn  away 
this  continual  Bearing  ot  the  Arteries. 

Nor  can  any  afcribe  this  to  any  material  Pro- 
perty of  the  Arteries  thcmfelves,  forafmuch  as 
every  body  is  but  too  fenfible,  to  his  own  Damage, , 
of  all  thefe  Beatings,  when  in  a  Fever,  or  other 
Diftempers,  the  Fibres  are  extended  by  the  Blood 
more  firongly  than  ufual.  The  fame  may  be  ob- 
ferved  particularly,  when  in  great  Diforders  and 
Frights  the  Annular  Fibres  are  con  traded  more 
narrowly,  and  after  a  cramping  manner,  than  they 
ought  to  be,  by  the  irregular  Motions  of  the  Hu- 
mours of  the  Nerves  which  move  the  Arteries  ,* 
Jo  that  thefe  Veflels  being  become  ftreighter,  the 
Violence  which  they  fufl-er  from  the  Blood  ifluing 
out  of  the  Heart,  is  more  fenfible  than  ufual. This  is 
known  to  them  that  have  heard  the  Complaints  of 
•  feme  Women,  who  (asitisfaid)bcingfubje(5ltofud- 
den  Diforders  upon  theleaftAccident,do  many  times 
feel  their  Arteries  beat  throughout  their  whole  Body, 
i  don^c  know  whether  it  may  be  ufeful  to  add 
here,  that  the  Contraction  of  the  Arteries,  and 
other  Parts   of  our  Body,    upon  -  the  Account  of 

Frightsj 


The  Chrijlian  Fhilofopherl  Up 

Frights,  feems  in  fomc  Meafure  to  be  confirmed, 
becaufe  in  (uch  great  and  Heart-rii-e6ting  Motions, 
the  whole  Body  is  often  put  into  a  cold  Sweat, 
which  is  known  to  proceed  from  the  Contradion 
of  the  Glands  in  the  Skin,  that  are  thereby  forced 
to  procriide  their  Moiliure  ;  and  ii  there  be  any 
fmall  Hairs  planted  in  thefe  little  Glands,  they 
will  rife  up  an  end  by  the  Contradtion  ot  the  fame ; 
which  Phsenomenon  People  may  have  often  obfcr- 
ved  upon  a  Fright,  not  only  in  themfelves,  but  in 
Beads  coo. 

Sect.  XII.     5.  77;^  Concuneme  or  Conjunction  of 

the  Veins, 

If  it  be  not  owing  to  the  V/ifdom  of  the  Crea- 
tor,   that  there  is  no  Part  in  the  whole  Body  to 
'  which  the  Blood  does  not  extend  itfeif,  and  from 
c  r  whence  it  likew  fe  returns  i  how  comes  it  to  pafs, 
j  that  Arteries  meet  Arteries,    and   Veins  meet 
I !  Veins  fo  frequently,    and  difcharge  their  Blood 
»   into   each  other,     to   the  end    that    i't    any  of 
?  'em  all  fhould  be  difabled  by  Amputation  ,    Ob- 
i^    ftrudions,  or  otherwife,  the  Blood  might  pafs  ano- 

{ '  thcr  Way  to  or  from  the  fame  Place  ? 

» 

Sect.  XIII.      6.  The  Divijion  of  the  Arteries  into 

Capillary  Tubes, 

Two  Things  more  may  be  obferved,  touching 
the  Circulation  of  the  B;ood  thro  its  Veffcls ;  in 
which,  mo  lefs  than  in  the  foregoing,  the  VVifdom 
of  our  Adorable  Creator  fhines  out  as  clear  as  the 
Sun  at  Noon- Day. 

The  firfl  is,  that  from  the  flrong  and  fwift  Mo- 
tion ot  the  Blood  in  fuch  Arteries  as  are  large, 
there  (ecms  to  be  a  Danger,  that  by  reafon  thcrc- 
ot  the  Blood  cannot  contribute  any  thing  towards 

the 
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the  Nourifliment  of  the  Vefl'cls  themfelves  thrc 
which  it  runs  fo  faft.     Can  one  confider  then  with  1 1 
out  Amazement,  that,   to  obviate  this  Inconveni  ^ 
ence,    the  Arteries  are  divided  in  thofe  Place 
where  this  Fundion  is  required,  into  an  unfpeak 
able  Kumber  of  fine  and  narrow  Tubes ,    whicl 
the  Anatomifts,  by  reafon  of  their  SmaUnefs,  ar 
wont  to  call  Vafa  Capillaria^  or  Vafa  Minima ;  tha 
is  to  fay,  Veffels  that  are  as  fmall  as  a  Hair,  anc 
fo  little,    that  they  cannot  therefore  be  defcribec 
among  the  Arteries  in  'fab.  III.  Fig.  4.  and  all  thi. 
to  the  end ,   that  by  paffing  thro'  thefe  Defiles  0; 
By-ways,  and  flicking  to  the  Sides  of  fuch  narro^x 
Vcflels,  the  Blood  might  proceed   more  fiowly 
where  it  is  neceflary  that  it  (hould  do  fo  ,    whiili 
that  which  palVes  thro'  Veilels  fomething  wider 
may  purfue  its  Courfe  to  the  Veins  with  greata 
Swifaiefs. 

Sect.  XIV.     ^.  T'be  Narro-wnefs  of  the  I'uhes  lejfcm 
the  Srjijtnefs  of  the  Blood. 

Now  that  a  fluid  Body  protruded  with  tht\ 
fame  Strength,  rans  more  iiowly  through  narrow^ 
than  w'de  Pipes,  for  the  abovc-mention'd  Reafons, 
■is  well  known  to  all  Fountain-Makers,  who  can 
make  the  Pipes,  through  which  the  Water  is  to 
pafs,  fo  narrow,  that  by  the  Ricking  of  the  Parts 
of  the  Water  to  the  Sides  thereof,  the  Stream  fliall 
not  rife  near  fo  high  as  it  would  do  thro'  larget 
Pipes:  And  if  any  Body  doubts  this,  he  may  have, 
an  ocular  Dcmonllration  of  it,  by  the  following 
very  eafic  Experim-ent. 

Let  him  take  the  Glafs  Tubes  E  F  G,  of  diffe- 

.rcnt  Bores    {'JabAV.  Fig.  i.)    of  thofe  we  made 

Ufw  of  (as  I  tind  it  upon  my  Notes)  one  of 'cm 

E,  was  a  narrow  Neck  of  a  broken  Thermometer; 

thVSccoiid  F,    was  foaicthing  larger,    and  about 

the 
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he  fize  of  the  Tube  of  a  Barometer,  or  the  Qiiill 

)f  a  Pen;    the  Third  G,    was  fo  large  that  one 

night  thriift  one's  Finger  into  it.     Then  let  him 

c  a  little  Thread  about  each  of  'em  at  H,  K,  M, 

that  their  Parts  H  I,  K  L,  M  N,    may  as  near 

i-,  polTible  be  of  equal  length ;    and  putting  them 

[into  a  long  Glafs,  A  B  C  D,  which  is  filled  with 

Water  up  to  A  B ,   let  their  lower  Ends,   I  L  N, 

ach  almoft,    but  not  quite  to  the  bottom  D  C, 

fuch  manner,   that  the  Threads  H  K  M,   may 

je  even  wirh  the   upper  Surface  of  the  Water  : 

Then  if  he  flops  thefe  Tubes  with  his  Finger,    at 

"EFG,  and  thrulls  them  (being  empty,  or  rather 

full  of  Air)  one  by  one,  perpendicularly  down  in- 

10  the  Water,   and  fuddenly  remove  his  Finger 

I  (from  the   Orifice,   he  will  fee  the  Water  in  the 

harroweft  Tube  E,   rife  up  even  with,   yea,    vi(i- 

bly  above  the  Superficies  of  the  External  Water 

H  :  Whereas  in  the  Tube  F,   the  Water  will  rife 

bp  as  high  as  O  ,    and  in  the  Tube  G ,    yet 

^^igher  to  P.     Now  thofe  that  are  skilled  in  JFl)'- 

droflaticks  know,    that  equal  Parts  of  Water  lying 

In  the  horizontal  Superficies  Q^R,    which  paffcs 

rnnder  the  Orifices  of  the  three  Tubes  I  L  N,   are 

fprefled  upwards  with  equal  Force ;  and  therefore, 

^'that  the  leffer  Force,  which  appears  in  the  afcent 

l|of  the  Water  in  the  narroweft  Tubes,  mufi:  only  be 

-afcrib'd  to  the  greater  Narrownefs  thereof. 

Now  whether  the  Curvity  of  Angles,  made  by 
,!  thefe  little  Branches  of  the  Arteries  j  as  alfo,  whe- 
ther their  Multiplicity  (fo  that  being  taken  toge- 
ther, they  may  by  reafon  of  their  Numbers,  have 
more  Widenefs  than  the  great  Artery  alone)  do 
contribute  any  thing  towards  the  flower  Motion 
I  of  the  Blood,  we  fhall  not  enquire  farther  here. 


Sec 
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S  E  c  T.  X  V.     7.  T^he  Ve'ns  grow  wider. 
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The  Second t\\iv\%  is.  That  in  cafe  the  Blood 
which  thro^  larger  V^eflels  runs  fwiftly  along  the 
Arteries,  fhoiild  retain  the  fame  Svviftri<j:fs  in  the 
Veins,  by  which  it  is  carried  back  again  into  the 
Heart,  there  would  be  Danger  that  the  Hearr 
fhould  be  overwhelmed  with  too  much  Blood,  and 
the  Right  Ventricle  of  it  filled  fo  full,  that  it  could 
not  be  able  fufficiently  to  exert  its  conrradive  Fa- 
culty. 

Now  to  prevent  fuch  pernicious  Swiftnefs,  coul^i 
any  body  have  tiiought  of  a  wifer  Expedient,  than 
to  have  made  thefe  Veins  larger  and  larger,  as  the 
Blood  came  nearer  from  the  extreme  Parts  to  tht 
Heart,  as  may  be  feen  in  T'ah.  III.  Fig.  5.  quite 
contrary  to  tiie  Arteries,  which  in  Tab,  HI.  Fig.  4. 
grow  continually  fmaller  from  the  Heart  to  the 
Extreme  Parts. 

Now  that  a  Liquor  paffing  thro'  a  narrow  Vef- 
fel  into  a  wider,  runs  flower  in  the  fame  Space  of 
Time,  is  obvious  enough  to  every  one,  without 
proving  it  experimentally;  but  if  he  has  a  Mind 
to  fee  it  that  way  likewife,  let  him  fill  a  Pipe  with 
Water,  and  thruft  it  with  its  OriHce  downwards, 
into  a  Bucket,  which  has  likewife  Water  in  it  to 
a  certain  Heighth,  and  forcing  the  Water  as  fafl 
as  he  can  out  of  the  faid  Pipe,  he  will  Hnd  that  che 
Water  in  the  Bucket  will  afcend  but  to  a  very  fmall 
Heighth,  tho'  all  that  was  in  the  Pipe  came  out 
of  its  full  Length  at  the  lame  time;  from  whence 
it  appears,  that  the  Water  in  the  narrow  Pipe 
moved  more  fwiftly  than  that  which  was  in  the 
wider  Veilel :  But  this  is  fo  plain,  that  we  need 
fay  no  more  of  it. 


Sect. 
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Sect.  X\^I.     8.  The  little  Valves  in  the  Pirns , 

But  (ii:cc  the  Blood  moving  more-  flowly  in 
xfc  Veins  (Tak  III.  i^;^.5.)  might,  by  rca^ibn  of 
s  Weight,    (cfpeciaily  in  thofe  that  cjirry  it  di- 
clly  upwards)    endeavour  to  fink  dos^^n  or  go 
.•ckj^   and  fo  in  long  Tu'hes  forcibly  refift  this 
ower  Motion  ;   may  we  not  again  difcover  here 
]c  Providence  of  the  Creator,  exerting  itfelf  in  fo 
.cculiar  a  manner,    who  has  thought  fit  to  place 
iitcle  Valves  in  thefe  Veins  j    fomeiimes  but  one, 
>  in  Tiik  IV.  Fig.  2.  at  A ;  fometimes  two  toge- 
ther, as  at  B  B,  whofe  Office  is  to  Hop  the  Blood 
■hen  it  attempts  to  go  back,  and  that  it  may  not, 
uy  ics  Weight ,    prefs  too  much  upon  that  which 
'ollows,  and  thereby  retard  its  Motidn  ? 

Now,  is  all  this  done  by  Chance,  and  without 

Defign?    Why  then  are  thefe  Valves  fixed  in  the 

/eins,    where  they  are  fo  ferviceable,    and  not  in 

the  Arteries^  where  they  are  fo  far  from  being  ue- 

ceflary,  that  they  woula  be  prejudicial? 

■Sect.  XVII.     9.  Of  the  Fibres  in  the  Veins  and  Ar- 
te rijs. 

Wp.  muft  add  one  thing  more,  and  fo  conclude 
thefe  Remarks,  which  would  otherwife,  as  is  well 
known  to  thofe  that  underftand  it,  fwell  to  a  much 
greater  Bulk  .•  Can  any  Rational  Man  then  per- 
fwade  himfelf,  that  the  Great  Creator  had  no  End 
at  all,  or  that  it  come  to  pafs  merely  by  Chance, 
that  in  the  Arteries,  where  the  Blood  flood  in  need 
of  more  Strength,  in  order  to  infinuate  itfelf  into 
the  narrow  Pafl'es  of  their  extreme  Branches,  the 
mufcular  Fibres,  by  which  they  arc  contraded,  are 
very  flrong  in  ihofe  Parts  j  and  on  the  contrary, 
in  the  Veins,  which  coniinually  grow  larger,   and 

in 
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in  which  too  great  a  Swifmefs  and  ContraAlor^ 
would  be  hurtful,    the  Fibres  are  far  from  beinj 
fo  flrong  or  fo  numerous  ?    But  that  which  thi' 
•Wife  Creator  caufes  us  to  feel  as  it  were,    witi 
the  Hand,  is,  that  in  the  Vena  Porta,  the  like  Fi 
bres  are  again  ftronger  than  in  other  Veins,  thoi 
fewer  than  in  the  Artaries  ,*    thofe  being  the  only 
Veins  of  all  thofe  of  the  Body,    whofe  Branches, 
entering  into  the  Liver,  grow  narrower  and  nar-r 
rower;     for   which   Reafon    they  require  more 
Strength  than  other  Veins  ;    to  the  end,  that  like 
the  Arceries,    they  may  force  the  Blood  to  pafs  or- 
to  the  narrow  Ramifications,    and  to  the  Glands 
of  the  Liver. 

Now  if  any  one  has  confider'd  and  underflood 
what  has  been  juft  now  faid,  and  particularly  that 
about  the  Strudure  of  the  Veinsy  can  he  podibly 
doubt  any  longer  whether  his  Body  was  framed 
with  Wifdom  ?  And  does  it  not  follow  plainly  e- 
nough  from  hence  only,  that  nothing  elfe  is  ne- 
ceffary  towards  a  Convidion  that  there  is  a  G< 
(provided  he  himfelf  vouchfafes  to  blefs  the  Meai 
than  to  enquire  into  his  Works,  even  into  tl 
fmallefl:  Fibres  ?  And  the  negleding  or  defpifii 
fuch  Enquiries  has  been  the  undoubted  Caufe  thj 
fo  many  People  walk  in  Darknefs,  in  the  midfl: ' 
the  bright  Rays  of  God's  Wifdom.  I  know  vej 
well  that  infolent  Atheifls  will  think  all  thefe  Of 
fervations  and  Refledions  to  be  of  little  Momei 
and  much  below  their  lofty  Speculations,  as  beii 
fo  obvious  even  to  thofe  that  are  juilenter'd  up( 
the  Study  of  Phyfick  :  But  I  know  likewife,  tl 
as  contemptible  as  they  may  appear  to  thofe  c< 
ceited  Men,  it  is  impoffible  for  them  to  beliei 
much  lefs  to  prove,  that  all  thefe  Parts  w( 
form'd  by  Chance. 
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Sect.  X  VIIL     7'he  Ufes  of  the  Blood  in  general. 

Now  to  pafs  by  other  Particulars  concern- 
ling  the  Blood  and  Veins,  of  which  we  have 
^already  treated  very  fully,  the  Thread  of  our  Dif- 
tourfe  feems  to  lead  us  to  the  Ufes  and  Motions 
3f  this  Bloodi 

There  are  Three   particularly,     that,    anaong 
yJiers,  are  known  to  depend  either  wholly,  or  in 
.)art,    upon  the  Blood  :   Tne  Firfi^  is  the  Separa- 
ion  of  fo  many  different  Humours,    which  are  ei-* 
jher  necefl'ary  to  the  Body,   or  muft  otherwife  be 
ifcharged.     Secondly,  the  Nourifhment  of  theBo^ 
y.     Thirdly,  the  Motion  of  the  Mwfcles. 
,  Now  whilft  we  are  going  to  treat  of  the  firft  of 
,  hefe  in  its  order,    let  no  Body  think  that  we  de- 
ign to  enumerate  the  various  Opinions  of  many 
Urned  Men  thereupon  ;    being  contented  to  fhew 
i|ie  external  Difpofition  of  fome,    fo  far  as  it  is 
laown,    fince  Men  have  not  yet  been  able  to  pe-* 
iptrate  all  that  belongs  to  it,    befides,   it   was 
ijoth  out  of  our  Power  and  Defign  too,    to  handle 
jliis  Matter  alone  in  this  Place.     A  rough  and  ge- 
l^ral  Account  of  the  Ufes  of  thefe  feparated  Hu- 
ours  will  be  more  than  fufficient  for  our  Purp ofe, 
hfth  was  to  convince  a  fceptical  Mind,  that  we 
;e  formed  by  a  God  abounding  with  Wifdom 
l^d  Goodnefs. 

And  can  any  one  flill  afcribe  to  ignorant  Cau- 
,  which  don't  even  know  how,  or  whether  they 
rk  at  all,  that  the  Blood,  and  all  the  nutritious 
ices  are  impecuoufly  hurried  along  fuch  wonder- 
i[  Veilds,  as  has  been  lliown  above,  thro' the 
[hole  Body,  in  order  to  furnifh  Matter  for  the  fo 
jccffary  Separation  of  fuch  a  vaft  Number  of  diffe- 
fit  Liquors  ? 
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Sect.  XIX.  The  Eitwnerat'.on  o ^ fever al  Humoum 

N  o  w  to  pafs  9vcr  the  Lympha,  which  is  fepara-i 
ted  in  fo  man)-  P  aces,  tne  GaJ  in  the  Liver,  thci 
Juices  in  the  Paucrcas,  and  in  numberlefs  otheii 
Glands,  the  Humours  in  the. Stomach  and  Inte^-; 
ftines,  Jr.  the  Eyes,  Nofe,  Ears,  Mouth  and  other 
Parts ;  foralVpucn  as  there  are  iliil  different  Opini-^ 
ons  about  them  and  their  chiefeft  Ufes :  Can  om\ 
jec  that  there  is  di(ch3.vgcd  from  the  Brain  fo  pow-/ 
erfiiiand  fpirituous  a  Humour,  which  is  derived 
the  Nerves  to  all  the  Parts  of  the  Body,  rend 
ing  fomany  and  (u-h  important  Services,  and  bei 
particularly  the  chiefcft  Caufe  of  all  our  Motions! 
that  there  exhales  from  the  Pores  of  the  Skin,  and 
by  Rcfpiration,  an  invifible  and  continual  Vapo 
(fuppofmg  a  Man  to  be  in  good  Health)  in  fo  v 
a  Quantity,  that  the  accurate  San^orius  has  di 
covered, that  this  alore  does  exceed  every  Day 
the  other  groHer  and  vifible  Evacuations  ? 

Can  any  Body  believe,  that  it  happens  witho 
a  fix'd  Purpofe  of  our  great  Preferver,    in  order  Cfi 
continue  upon  the  Earth  the  Race  of  Mankind 
their  Children,  that  the  Materia  SeminaltSy  for  t 
Procreation  of  them,  is  feparated  from  the  Blood  i 
and  that  t;heMilk  flows  from  the  Breafis  of  theFi 
,  males  for  the  Nourifhment  of  there  tender  Su 
lings?  Can  any  Body  contemplate  the  Difpoiitioi 
of  the  Water-Courfes,  when  the  Blood  is  fepara 
from  its  Salts  in  the  Kidneys,  without  diTcoveri 
the   Finger  of  his  adorable  Creator  in  ail  theft 
Things  ? 

Sect.  XX.  I'be  Pajjage  of  the  Urine. 

And  to  the  end,  that  all  that  has  been  here  fa 
may  not  pafs  for  Declamation,  or  Rhetorical 
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gurcs,  let  us  examine  a  little  more  clofely  the  Dif- 
portions  that  arc  made  in  the  foi/d  Parts  of  the  Bo- 
dy, for  thefe  three  laft  mentioned  Humours  i  with- 
out enquiring  into  that  great  arid  wonderful  My- 
ftery,  how  each  of  them  has  acquired  its  peculiat 
'Faculty  or  Property,  which  hitherto  remains  a- 
iTiongthe  Secrets  of  the  greiit  Creator. 

Now  to  give  fome  Notion  thereof  to  an  unex- 
perienced Perfonjet  him  fuppofe,  m  Tub.  IV.  i^/g.  3. 
that  the  Blood  defcends  from  D  to  «,  thro*  the 
great  Artery  Dm,  of  the  Heart;  and  bccaufe  the 
faid  Artery  at  «,  and  in  the  farther  proceeding 
Branches,  grows  continually  narrower,  that  thd 
sfaid  Blood  is  forced  to  pafs  into  the  Side  Branches; 
by  which  means  it  takes  its  Courfe  thro*  one  of 
them,  F,  to  the  Kidney  B,  where  having  difchar- 
jed  its  Salts,  it  returns  by  the  Kidney  Wtin  W,  and 
^o  proceeds  by  C,  along  the  Vena  Cava  upwards^ 
igain  to  the  Heart. 

In  this  Kidney  (th^  internal  Strudure  of  which 
s  reprefented  (Tab.  IV.  Pig.  4.)  the  Humour  of 
vhich  the  Urine  is  compofed,  feems  to  befcpara- 
ed  in  the  butmoft  Glandulous  Subftance,  A  A: 
Do  we  not  here,  without  going  any  farther,  pcr- 
x'ivc  the  wonderful  Operation  of  the  Defigns  of 
he  kdorable  Creator,  who  makes  this  Humour 
lefcend  thro'  fuch  narrow  Veffels  B  B,  which  be- 
ng  eolleded  into  a  kind  of  little  Nipples,  called 
>y  the  Anatomifts  CdruHcuU  Papillaresy  do  filtrate 
his  watry  Matter  with  its  Salts  into  larger  Mem- 
>ranous  Vefl'els,  ccb;  which  do  again  difcharge 
/hat  they  had  received,  for  the  moft  part,  into  two 

rat  Spaces,  out  6f  which  there  is  made  one 
;reat  one,  C,  called  the  Pelvis ;  thro*  the  Orifice 
hereof  this  Liquor  defcends  farther  into  the  Tube 
),  or  the  Ureter,  which  being  joyned  to  the  P^/w, 
o  reprefent  a  compleat  Funnel  with  its  Pipe,  which 
eing  inftrted  at  Y  Y,  (Tab. IV.  Fig.  3.)  in  the  Blad- 
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der  H,  makes  on  each  fide  a  Veflel  G  Y,  in  orde 
to  difcharge  that  which  is  brought  into  it? 

Two  things  feem  to  be  requifite  here;  Firfi 
that  the  Urine  coming  in  o  the  Bladder,  may  b 
driven  out  again;  and,  Secondly,  that  in  ordc 
to  prevent  Inconveniencies,  it  (hould  not  happe 
continually,  not  without  our  Will.  Now  can  it  b[ 
imagined,  that  it  is  without  Knowledge  and  D^ 
lign,  that  there  (Iiould  be  Mufcles  likewife  place 
in  the  B  adder,  in  order  to  contra;5l  it,  and  fore 
out  the  Water,  befides  the  Mufcles  of  the  Bell 
which  could  have  preded  it;  and  particularly,  thj 
tho'  the  Bladder  were  contraded  and  drawn  tog( 
ther,  that  which  is  contained  might  have  burfl  oi 
at  every  Oritice,  if  it  had  not  been  fo  contrivt 
that  that  Humour  fhould  not  be  able  to  return  thei 
the  Orihcc  Y  Y,  by  which  it  defcended  from  tt 
Ureters  G,  but  only  thro'  that  Paflage  which  Natuii 
has^  prefcnbed  it  ?  f 

Thus  WG  fee  that  it  is  eafie  to  blow  up  tt 
Bladder  H,  by  one  of  its  Ureters  GY,  but  if 
Ihould  be  blown  by  that  Tube,  thro*  which  tl 
Urine  comes  out,  the  very  Children  know,  th.i 
the  Wind  cannot  pais  that  way  thro'  the  Orifice 
of  the  Ureters. 

And  as  for  what  relates  to  the  fecond  Thing,  "v 
may  obferve,  that  the  Bladder  is  fortified  with 
ftrong  Mufcular  Valve  at  the  lower  end  of  it," 
prevent  the  Lcaking^of  its  Humour,  and  is  fii 
up  by  the  fame  till  a  greater  Force  obliges  it ' 
give  way,  and  fuffjr  the  Water  to  pafs  thro"*  it.. 

Add  thereto,  that  bwCwiufe  this  Hjmour  is  a; 
moft  always  Salt,  and  often  fliarp,  the  mofi;  gr 
clous  Car;;  of  o:ir  Creator  (to  the  end,  that 
lliould  not  corrode  the  innermoil:  Membrane  oft; 
BU^dder,  wliichis  exceeding  fenfibie,  and  fo  occ 
fion  Pain)  has  fortified  the  fame  with  a  kind  o' 
to^gh  and  flimv  Moifture  againft  it  in  the  infidc 

Sec 
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Sect.  XXI.  The  Breafts  of  Women, 

The  fame  Wifdom  appears  in  the  adapting  other 
Things  to  their  Ends,  fuch  as  the  Tubes  of  the 
Ductus  Salivales,  and  efpccially  in  the  Striidure  of 
(J  thofe  Ducts,  by  which  the  Gall  paffes  from  it^ 
i  Bladder,  and  from  the  Liver  to  the  Inteftines,  and 
\  the  Veflels  of  other  Parts,  where  the  Humours  are 
^  Separated  from  the  Blood. 

But  can  he,    who  ic^s  no  more  than  the  little 

1  Glands  A  A,  in  the  Breaft  of  a  Woman  (Tab.  IV. 

i'^^-  5-)  (^he  external  Tegument  being  taken  off) 

lin  which  the  Milk  is  feparated  from  the  Blood; 

iand  the  little  Tubes  bb^  into  which  it  flows,  and 

[Where  it  is  prefervdd,   to  the  end,  that  it  may  m 

[proper  time  be  fuck'd  out  thro'  the  Nipple  C, 

\^^here  they  are  open,  and  in  which  they  terminate : 

I  fay,  can  he  that  fees  thefe  Things  imagine,  that 

ithis  onlv  Part,    to  deduce  no  Arguments  from  all 

1  the  reft,  had  not  a  Maker,  who  deftined  it  to  per- 

! form  a  Service  fo  very  important  to  ail  Creatures 

in  their  mofl  tender  Age? 

Sect.    XXII.   The  Striiclure  of  the  Seminal Vejf els , 

Nov/  that  every  one  maybe  yet  farther  con- 
vinced, that  all  the  Parts  of  our  Body  are  with 
|grcat  VVifdom  adapted  to  particular  and  certain 
'  Ufes  ;  let  us  go  on,  and  confider  the  Other  Part?? 
re  pre  fen  ted  in  Tab.  IV.  Fig.  3. 

I.  How  the  fpermatic  Arteries  P  P,  poming  on 
;each  fide  out  of  the  great  Artery  £>/<<,  do  defcend 
'to  the  Tefticles,  therein  to  difcharge  the  femina! 
Matter  which  they  bring  thither  with  the  Blood 
ithe  Remainder  of  which  h  carried  back  again  from 
(the  Tefticles  to  the  Heart  by  two  Veins  O  and 
and  with  how  many  Windings,  and  Turnings 
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the  fame  afcend,    may  b^  feen  on  the  left  Side  o  o, 
where  they  are  reprefented  as  ftretchc  out^  whilftii 
the  Artery  P,  defcends  fireight  forwards  in  a  Man, 
as  Verheyen  has  obferv'd. 

And,  that  we  may  all  fee  that  the  Wifdom  of  our 
Creator  extends  itfelf  to  the  meaneft  Things,  it 
need  only  be  obferv'd,  that  the  Arteries  P  P,  do, 
for  the  moft  part,  proceed  immediately  from  then  j 
great  Artery  D  «,  ;  but  that  tlie  Veins  O  and  n, 
thereto  belonging,  do  not  both,  but  only  one  ot 
*em,  viz..  O,  and  on  the  Right,  difcharge  itfelf  into 
the  Vena  Cava  C  «,  whilft  the  Left «,  is  inferted 
into  the  Kidney  Vein  W,  bccaufe  it  was  to  be  fear-  -J 
ed,  that  as  it  tookirs  way  into  the  VenaCavaX.  u, 
thecourfe  of  its  Blood  might  be  ob/lrufted  at  every 
fwelling  oi  the  Artery,  by  reafon  of  the  continual 
Pulfe  of  the  great  Artery,  over  which  this  Vein 
mull  have  neceifarily  pafs'd,  as  appears  by  the  Fi- 
gure; fo  that  by  this  Conveyance  of  the  Blood, 
trom«  to  W,  and  from  W  to  C,  (which  otherwife, 
if  it  ran  as  at  O  would  be  (hotter)  this  Inconve- 
nience is  prevented  by  a  careful  Providence,  and  it 
is  fully  prov'd,  that  it  intervenes  in  fo  fmail  a  Mat- 
ter as  the  Courfe  of  this  Vein. 

2.  That  in  order  to  bring  the  feminal  Matter, 
feparated  froni  the  Blood  in  the  Tefticles,  to  its 
deflin'd  Place,  two  Tubes,  R  R,  or  ihcVafaDe- 
jerentiay  afcend  from  the  faid  Teflicles,  and  carry 
the  Seed  into  the  JA:jtcu!a  Seminales^  which  ap- 
pear on  one  Side  behind  the  Bladder  X  X,  and 
there  it  is  preferv'd  till  the  time  of  its  Ufe. 

g.'That  the  End  of  thefe  Seed-Veffels  is  flopM 
by  little  Glands,  which  prevent  the  Matter  from 
diftilJing  out  of  its  own  accord,  and  yet  do  not 
Qbftru(3:  the  fame  when  an  Ejedion  is  neceffary. 
•  4.  Thatin  each  of  the  Groins  there  isa  peculiar 
Tube  made  for  that  purpofe,  of  the  Membrance 
that  lines  the  Beliyi  qall'd  the  Per.'wiatm,  thro' 
^    '     ^  ^        .  which 
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jvhicli  the  feminal  Veflels  or  Vafa  deferemia  R  R, 
afcend ;  as  may  be  feen  Tab,  II.  Fig.  i.  W  W. 

And  particularly,  to  prevent  the  Inteftines  from 
preffinginto  the  Scrotum  or  Cod,  andcaufing  what 
we  commonly  call  a  Burften  or  Broken- Belly,  thefe 
Tubes  are  covered  with  a  MembranceinMw;  but 
in  Dogs,  and  other  Creatures,  whole  Pofttire  is  not 
ered,  and  confeqaently  which  are  in  no  danger  of 
fuch  Accidents,  the  fame  Tubes  have  no  Cover* 
"ings  but  are  quite  Open. 

Sect.     XXIII.     ConviBkns  from   the    foregoing 

Ohfervatiom. 

There  are  whole  Volumes  written  tofhew  all 
:he  Particulars  of  thefe  Parts  only ;  we  fhall 
therefore  go  no  further,  but  leave  it  to  every  one 
hat  reads  and underftands  what  has  been  already 
aid,  to  examine  himfelf,  whether  he  can  believe, 
rhat  in  all  thefe  Matters  about  the  Seed^  Bladder, 
Brea/is,  &c.  the  VVifdom  of  a  Creator  has  had  no 
Koora  j  and  whether  he  can  admit,  that  among 
rhoufands  of  Differences,  any  one  of  which,  in 
:afe  all  things  had  been  produced  by  Chance,  and 
without  Underftanding,  might  have  here  equally 
:ome  to  pafs,  thefe  only  (liould  have  taken  efted; 
ill  of  which  are  fo  Vv'eil  adapted  to  fuch  great  and 
nr^ceflary  Purpofcs  ?  I  can't  forbear  faying  one 
;ord  here  likewife  to  fome  other  Philofophers, 
md  obferve,  that  fince,  as  we  have  juft  now  fhewn 
laTah.YV.F^g.S-  the  fpermaric  Vein  «,  on  the 
Left  Side,  does  not  take  the  fhorteft  and  moft  fim- 
ple  Way  "to  the  Vena  Cava  C  «,  as  that  on  the  Right 
Side  does  in  Q  ;  but  making  a  Tour,  does  firll 
mfert  and  difcharge  itfeif  in  the  Kidney- Vein  VV; 
that  it  is  in  vain  to  affirm,  that  thofe  Hypothefes 
carry  the  greateft  Truth  with  them,  which  ap- 
pear to  us  to  be  the  moft  fimple,  and  to  produce 

I  4  every 
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every  thing  after  the  fhorteft  Manner;  forafmuchi^. 
^s  there  may  be  unknown  Reafons,  as  here  in  thj|,i 
Cafe  of  the  great  Artery  D  «,  why  the  fupremc  < 
Archited,  in  order  to  bring  about  his  other  Pup^ 
pofes,  may  think  fit  to  depart  from  that  Method,  i 
'Which  would  otherwife  be  more  fhort  and  fimplc ' 
in  the  Produdion  of  that  End  only. 

Sect.  XXIV.  I'he  Nourijhment  and  Motion  of  the 
Bloody  not  yet  fully  known 


' 


N  o  w  It  would  be  time  to  pafs  on  to  the  other ' 
XJfes  of  the  Blood,    namely,    the  Nourijhment  and 
Motion:    But  forafmuch  as  the  Ways  of    the  great  I 
Creator,  are  in  thefe  Matiers,  even  to  this  time, 
infcrutable  to  us,  and  that  the  Strudure  itfelfot* 
the  folid  Parts  are  not  yet  fully  known,  but  affords 
room  for  Difputes  j    we  judge  it  more  fafe  to  be 
filent  therein,  than  purpoiely  to  offer  only  Gueflesf 
and  Uncertainties,  orPofivions,  which  are  not  yet 
fufficiently  received  by  learned  Men,    how  proba- 
ble foever  they  may  feem ;    the  adorable  G  o  d  has 
not  however  left  himfelf  without  a  Witnefs,   to< 
every  one  that  feeks  him,     in  numberlefs  other 
Matters,  the  Certainty  gf  which,  can  by  no  means 
be  called  in  Qiieftion,  ' 

In  the  mean  whil^  it  is  in  fome  Meafure  plain, 
how  juftly  the  Creator  fpeaking  in  the  Holy  Scri-  j 
ptures  of  Generation,  fays,    th^t  Children  proceed  "* 
from  the  Loins  of  their  Parents.  Gen.  (;h.  xxxv.  v- 
1 1  Kings  Jhall  come   out  of  thy  Loins.     And  again, 
1  Kings,  ch.  viii.  v.  ip.   and  2  Chron,  vi.  p.    77;jf 
Son  which  Jhall  come  forth  out  of  thj  Loins.    Since  T^aL 
IV.  Fig.  3.  the  feminal  Vefl'els  P  P,  are  feparateclJ 
in  the  Loins  and  under  the  Kidneys  A  and  5>  from 
the  general  Stream  of  the  Blood  in  the  great  Arte- 
ry P  u ;  in  order  to  carry  the  Matter  of  the  Seed  tQ 
plates  prepfireU  fpr  its  Separation.    Befides  that; ; 

Monfieuj 
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I  Monfieur  Verheyen  fays  that  he  has  obferv'd  both  ii\ 
Men  and  Women,  a  remarkable  Vein  and  Artery 
(reprefented  here  by  p  p,)  which  proceeding  from 
the  undermoft  Part  ot  the  Kidneys,  joyns  itfelf  to 
the  feminal  Veflels. 

This  kind  of  Expreflion  is  perfectly  underftood, 
fincethe  Difcovery  of  the  Circulation  of  the  Blood ; 
and  (hows  with  how  much  knowledge  it  has  been 

i  ayply'dto  all  Animals,  even  at  a  time  when  the 
Strudure  of  their  Bodies  was  fo  little  known  to  the 
World;  at  leaft,  none  could  with  any  Shadow  of 
Reafon  afcribe  the  Bufinefs  of  Generation  to  the 
Loins^  without  knowing  that  the  Blood  circulated 
thro'  the  Arceries,  O  and  P.  Now  that  this  was 
a  Secret  to  all  the  Philofophers,  and  Phyficians  in 
thofe  Ages,  is  fo  obvious,  that  we  need  nCt  take 
any  Pains  to  prove  it.    Can  it  therefore  be  ima- 

'  gin'd,  that  the  Texts  above-mentionM,  which  fo 
plainly  declare  the  fame,  could  be  writ  by  any 
iininfpired  Perfon.  And  if  any  one  Ihould  (eek  to 
cavil  againft  the  Arguments  we  have  here  us*d; 
at  leafl,  he  cannot  deny  that  the  faid  Text  fpeaks 
with  compleat  Knowledge  of  the  Caufe,  and  de- 
(iribes  this  Matter  juilly. 


CONTEM- 
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CONTEMPLATION  IX. 

of  the  Newey^  and  briefly  of  the  Ly?nphatick 
Vejfels^  Glands  and  Membrc^nes. 

Sect.  I.     'The  Tranjltion  to  the  Nerves, 

WH  E  2^  we  were  treating  about  the  afore- 
faid  Separation  ot  the  Humours  of  the 
Bloody  it  would  iiave  been  proper  enough  to  have 
mentioned  thofe  of-  the  Brains  2iV\dNeYveSj  as  a  kind 
of  Humours,'  but  with  refped  to  ourDciign,  the 
ib  important  \Jk  thereof,  the  fo  wonderful  Tex- 
ture of  the  whole  Series  of  the  Nerves,  which,  like 
the  Arteries  for  the  Blood,  ferv?  for  Veffels  to 
convey  thefe  Humours  are  by  much  too  confidera- 
ble  to  be  handled  curforily,  without  faying  fome- 
thing  particular  of  them  too. 

Kow  then,  in  order  to  convince  an  unhappy 
Philofopher,  of  tiie  Perfedions  and  wife  Deiigns 
ol:  his  Maker,  nothing  more  feems  to  be  required, 
than  to  move  him  to  look  into  the  Enquiries  and 
(Dbfervations  of  the  Anatomifts,  and  Specially  of 
Willis  and  Vteujjens^  and  endeavour  to  acquire  a 
jull  Idea  of  the  Concatenation  of  this  wonderful 
Strudure,  of  the  innumerable  Mnkitude  of  the 
little  Branches  of  the  Nerves,  of  which  there  is 

not 
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not  one  that  is  made,    but  what  is  of  great  and 
peculiar  Service  to  the  Body. 

To  reprefent  fomethiug  ot  this  Matter  here,  let 
him  caft  ins  Eyes  upon  Tai^.  1 V.  Fig  6.  and  conlider, 

i  if  each  of  thefe  fine  Branches  performs  its  Fundion, 
(and  fome  of 'em  are  fo  very  nccetfary,  that  if  they 
ceafe,  they  put  an  end  to  our  Lives ;)  whether  thefe 
Nerves  that  appear  to  the  Eye  of  an  unexperienced 
Perfon,  (0  irregular  and  confufed,  and  yet  in  them- 
feives  are  fo  well  difpofed,  that  there  is  not  one  of 
'em,  yea,  not  the  fmaliefc  Branch  or  Sprig  of  em 
but  has  its  Ufe  ;  let  him  confider,  I  fay,  whether 
all  this  can  be  performed  by  Chance  ?  He  that 
defires  to  be  more  fully  convinced  hereof,  let  him 
tonfult  the  large  Figures  of  Mr.  Vieujfens, 

Leaving  therefore  hircher  Circumflances    and 

i  Particulars,  which  we  might  have  added  here,  to 

;  the  Study  of  thofc  who  think  iit  to  inquire  into 
what  tiiofe  Writers  have  faid  upon  this   Head, 

!  we  fliall  only  obferve  a  very  few  of  them,  that  we 

,  may  not  appear  too  prolix. 

i  S  E  c  T.  n.  Different  Opinions    about  the  Matter  that 
fujUes  thro'  the  Nerves,  , 

It  was  well  enough  known  to  the  Ancients, 
that  all  the  Nerves  are  a  kind  of  VefTels,  thro' 
which  a  certain  Matter,  that  defcended  from  the 
Bram  into  the  Mufcles,  was  either  an  entire,  or  at 
;  kafl;  a  concurrent  Caufe  of  their  Motion  :  Becaufe, 
if  a  Nerve  was  cut  oflf,  obftru^ed,  or  otherwife 
difabled,  the  Mufcle  to  which  it  belonged,  not- 
withftanding  all  Endeavours  to  the  contrary, 
would  remain  without  Motion. 

This  Matter  is  conceived  by  all  to  be  indeed 

fluid  ;   but  by  fome  ^tis  fuppofed  to  be  a  Wind  or 

Spirit,    and  is  therefore  called  the  Animal  Spirits, 

and  i§  believ'd  to  pafs  thro'  the  Nerves  with  a 

■     :     <•        '  Swiftnefs 
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Swiftnefs  like  that  of  Lightning  ;  it  being  other- 
wife  impoflible  to  reconcile  the  unconceivable 
qiiicknefs  of  the  Motion,  which  we  fee  per  form  e4 
by  Creatures  in  Co  fhorc  a  Space  cf  Time,  with 
the  ilow  Courfe  of  a  Liquor  :  Upon  this  Founda- 
tion, there  are  ruppofed  to  be  Valves,  and  many 
other  things  in  the  Mufcles,  in  which  Suppofitions 
there  is  Ligenuity  enough,  if  there  were  but  enough 
of  Truth  too. 

But  thefe  Opinions  are  called  in  Queflion  ^ 
Firfty  becaufe  it  has  been  fufficiently  proved  by 
Chymical  Experiments,  that  (o  very  volatile  a 
Matter  is  not  always  required  towards  the  produ-- 
cing  a  fwift  and  violent  Motion ;  accordingly,  it 
has  been  feen,  that  by  the  Mixture  of  Oyl  of  Vi^ 
tvioly  and  Salt  oCTlntiir^  the  hrft  of  which  has  lit- 
tle^, and  the  other  hardly  any  Volatility  in  it,  a 
iirong  and  fudden  Fermentat  on  has  been  produced. 
We  are  taught  by  a  like  Experience  too,  that  Salt- 
petre, Bymfione,  and  Charcoal^  which  are  not  count- 
ed among  volatile  Things,  being  mingled  together 
into  Gun-PoTvder,  have  occafion'd  fuch  Morions, 
as  for  Swiftnefs  and  Force,  have  not  yet  been  e- 
qual'd.  The  fame  appears  from  the  Glafs  of-^«- 
///7;c/i!)',  which  being  a  fixed  Body,  (or  at  Icaftfo  lit- 
tle volatile,  that  it  is  able  to  rehli:  a  very  flrong  Fire 
for  a  long  time,  as  is  well  known  to  the  Chymiits) 
has  yet  the  Faculty  of  producing  fuch  great  Com- 
motions and  ContracrioL  s  in  humane  Bodies,  e- 
yen  fo  fmall  a  Quantity  cf  it,  that  thofe  who  havcT 
tried  it  own  it  to  be  wonderful :  Others  deduce 
rhe  Motions  of  the  Mufclfs  from  Hydroflatical 
Laws,  which  tiiCrtfore  neeinot  fuppole  fo  grea| 
a  Swiftnefs  of  ti)e  Nervou^  Juices. 

Secondly,  the  Courfe  oftiie  Nerves  being  now 
better  known  to  ti.c  Anatomies,  it  has  been  dif- 
cover^d  by  tiie  Complaints  of  the"r  Patients,  that 
it  was  probable,,  tiiat  a  llowly  moving  Matter 

paUcd 
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paffed  thro'  the  fame ;  which  feemed  to  be  in  feme 
manner  more  credible  when  it  was  confider'd,  how 
improper  the  moid  Subftance  of  which  the  Brain 
and  Nerves  are  compofcd,  appear  to  be,  for  afford- 
ing a  free  Paflagc  to  any  thing  that  was  to  move 
tiW  them  with  fo  unconceivable  a  Swiftnefs,  as 
the  Matter  of  Wind  and  Spirits. 

Sbct.  III.     -^^  Experiment   to   prove    a  Nervous 

^uice. 

But  particularly  the  Experiments  taken  after- 
wards by  MefTieurs  Bellini  and  Malphighiy  kzm. 
to  have  put  the  Matter  beyond  Doubt,  and  to 
prove,  that  there  is  a  tough  Humour  (which  they 
called  Succm  Nervofm,  or  the  Nervous  Juice,  in 
Qppofition  to  the  Ammal  Spirits)  that  runs  thro' 
the  Nerves. 

For  if  you  difieft  the  Breafi:  of  a  Creature,  m 
which  there  is  ftiil  a  little  Life,  or  that  is  but  juft 
6Qzd^  and  wich  the  Fingers  oi  one  Fland,  prefs  the 
Nerve  of  the  Midriff  in  fuch  a  manner,  that  no- 
^  thing  can  defcend  from  the  Brain  into  it  by  this 
Vctkl  ;  and  after  that,  go  on  to  prefs  with  the 
other  Hand,  that  Part  of  the  faid  Nerve,  which  is 
between  the  firH:  Prefliire  and  the  Midriff,  fo  as 
to  drive  whatever  it  contains  forward  into  the 
Midriff  j  it  win  be  found,  that  the  Midriff' will 
refume  tiie  Motion  which  it  hath  loft,  and  con- 
tinue it  till  the  Hi;moi;r  that  was  in  the  Nerve  be 
quite  protruded:  Buc  if  you  loofen  the  Fingers  of 
tiie  firft  Hand,  and  admit  anew  Paffage  to  that 
which  comes  from  the  BraiUi  vou  will  fee  after 
fome  Time,  :hat,  as  foon  as  this  new  Humour 
reaches  the  Midriff,  the  Mouon  of  it  wiJl  be  re- 
newed- (  onfuk  jSe^';^^^^!  upon  the  fame,  Page  260. 
And,  that  one  m^  have  fcne  folid  Foundation, 
that  the  Matter  ot  the  Nerves  is  of  the  Nature 

of 
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of  a  Liquor,  and  not  of  a  Spirit  or  Wind,  thfc 
diligent  Enquirer,  Malpghi^  has  fhewn,  that  by 
preSing  the  End  of  the  greac  Nerve,  in  the  Tiil 
of  an  Ox,  the  fame  will  fwell  before  your  Finger; 
^ndif  you  make  an  Incifion  in  it,  there  will  come 
out  a  vifcous  Liquor  like  Turpentine.  Which ' 
Experiment  having  been  feveral  times  profecuted. 
by  BeriernSj  and  always  appearing  in  the  fame 
tpanner,  it  puts  the  faid  Hypothelis  but  of  all 
t)6ubt. 

Sect.  IV.  Co;rji[ltoJ2s  from  the  foregoing  Olferva* 
ticns  'y   and  an  Experiment  about  Mutit'n. 

I  Wo u  L  D  a<;k  any  Body  now,  that  underftands 
this,  whether  it  can  feem  credible  to  him,  that  it 
is  brought  about  by  Chance  oiily,  and  not  for  any 
wife  Purpofe,  that  a  tiuitioiir,  which  is  feparated 
from  the  Blood  in  the  Brain,  is  derived  into  every 
Partofthe  Body,  by  fuchin  innumerable  multitude 
of  Tubes  and  Channels,  in  order  to  produce  Mo- 
tian  wherever  it  is  requidte?  To  fay  nothing  here 
of  the  Fermentation  of  the  Food,  of  Nourifhmenr, 
iind  fo  many  other  Ufes,  which  render  the  Courfe 
of  this  Nervous  Juice  entirely  neceifary  ;  And 
can  it  be  without  an  End,  that  this  Humour  has 
one  wonderful  Property,  (more  we  cannot  reckon 
here  with  any  Certainty)  that  it  is  fitted,  together 
with  the  Biood  of  the  Arteries  to  produce  thefe 
Motions  in  the  Mu fcJes  ? 

For  that  the  Arterial  Blood  does  likewife  very 
tnuch  contribute  to  Motion,  may  appear  from 
the  Experiments  of  Bartholinm]  by  which  we 
fee,  that  a  Limb  or  Joynt  is  rendered  lame  kvA 
toid  of  Motion,  as  well  when,  by  b  nding  the 
Artery,  the  Blood  is  hinder'd  from  coming  into 
the  Mufcles  as  when  the  fame  is  done  to  a  Nerve 
And  can  any  one  obferve  this  come  to  pafs,    after 

fueh 
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iich  an  amazing  manner,  not  only  in  one,  but  in 
11  Men  and  Bcniis  too.,  and  fo  many  Wonders 
)roduced  thereby ;  fuch  as  the  external  Motions 
)f  Walking,  Swimming,  Flying;  and  the  internal 
j)f  the  Heart,  Arteries,  Stomach,  Bowels,  and  lo 
inany  other  Parts,  ferving  both  for  the  Support 
knd  Procreation  of  Animals;  and,  can  he  then 
Ifcribe  all  this  to  mere  Chance  and  ignorant  Cau- 
jes,  without  thinking  that  he  will  be  taken,  by 
yifc  Men,  for  a  blind  or  obftinate  Fool  ? 

>  £  c  T.  V.    llje  Nerves  of  Hearing  are  extended  libe^ 
wife  to  the  7ongue, 

Now  let  a  Man  confider  farther  with  himfelf, 
whether  the  great  End  of  our  Creator,  to  furnilh 
is  compleatly  with  every  Thing  that  is  neceffary  for 
IS,  does  not  plainly  appear  in  the  following  Cafes  : 
Firfly  That  the  Nerves  of  Hearing  do  diftribute 
:heir  Branches  to  the  Mufcles  that  move  the  Ear, 
:o  the  end,  that  as  foon  as  we  are  warned  by  the 
Noifc,  which  affeds  the  Nerve,  the  other  Inftru- 
•nents  may  be  immediately  put  into  a  Condition 
of  ereding  the  Ear,  in  order  to  liflen  the  better : 
This  is  obfervable  in  the  railing  the  Ears  of  many 
Creatures  as  foon  as  you  fpeak  or  call  to  them  ,•  for 
the  fame  Rcafon  it  is^  that  this  Nerve  fends  othei^ 
Branches  to  the  Eyes  alfo,  that  upon  the  hearing 
of  any  uncommon  Sound,  we  may  prefently  look 
about  us  ;  and  likewife,  be  ready,  without  Delay, 
if  fpeaking  or  calling  for  Help  be  neceflary ;  for 
which  Purpofe,  the  faid  Nerve  of  Hearing  has  a 
Communication  with  thofe  of  the  fifth  Pair,  and 
^hc  Parts  that  produce  Speech. 


Sect. 
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Sect.  \ '  I     'l':c  2\ci .  t j  of  Tafiin^. 

SeccnJIv^    That  the    Nenes   which  ferret: 
prcduce  7^i/?^,  and  which,    accordirgJy  to  // 
make  a  Htcn  and  lixch  Pair,    do  likewilc  fer^ 
Branches  to  ail  thoic  Inltrumenu  that  are  nccc 
for  Maititication  or  Caewiiigr,   to  render  the  Aa: 
on  and  Taite  liveJy  and  ready  ,*  they  likewife   ft 
other  Brarxhcs  to  the  Nole  and  Eyes,  to  the  e 
that  in  the  Chdice  ot  our  Viduals  we  may  be 
fifted  by  the  Smeii  and  Sight  :    And   laftly, 
while  ail  the  fore::  iicci  Properties  are  exei 

to  the  end,    that  *  o.iu.g  may  be  wanting,    otl 
Branches  are  traiJmittcd  to  rhe  Glands  ^V^^  ^• 
that  this  Humoar  may  be  iupplied  in  ^. 
and   the  Moutii  and  Throat  moiiicn'd  thcrewii 
during  rhe  Adion  of  Chewing  and  Tailing. 


Sect.  VU.    AV 


bL.*iL«| 
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Tihrdljy  Can  any  cne  fee  \rithont  ATioniihmci 
that  Nenes,  which  feem  to  be  made  of  the  f 
Matter,    and  maintained  by  the  fame   Food, 
pc  fuch  various  and  dilieren:  Funaions  ?  Ti 

thw  ii..  ,,    which  come  out  of  tiie  Marrow  of 
Back,    a>  :.  e  /^.i  Marrow  docs  tirom  the  foi 
part  of  the  Brain,  (bouid  entirely  be  gcverced 
our  Wili>  in  the  Motior*s  produced  by  them  in 
Anns,  Legs,cr»:.  and  accord  zi\i£c  the  Mufc! 

to  operate,  or   to  ceafe   w  .  .  ..g;    whereas  tl 
other,  that  have  their  Oric  :   .  .  : ::e  Cerde^yiy 
Hir.ajr-^^art  of  the  Bra: :,  v.o  c  »  nnually  and 
cellantiy  move  thofe  Parrs  to  which  they  arc  ti 
mitted,  as  long  as  ojr  Lite  lafis,  without  rhe  h 
S.  AT  to  our  WiiL 
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Sect.  VIII.  T'he  Parvagum  and  Intercojlal  Nerves. 

W  E  lliall  give  a  Proof  thereof,  inTab.  IV.  Fig.  6. 

"hich,  by  reafon  of  its  Smallncfs,    can  only  ftiew 

s  a  little  of  it :  A  B  is  the  Pm-^vagumy    or  Wan- 

.ering-Ncr\'e;,    as  it   is  called  by  the  Ancients, 

ecaufeit  \s  extended  to  fo  many  Parts;  by  IVU- 

;  it  is  called  the  eighth  Pair;  of  this,    A  repre- 

icrnts  the  uppermolt  P/e\usy  and  B  the  toliowing; 

after  fome   Ramihcations  to  the  Muicles  of  the 

•  Throat  and  Neck,  there  goes  out  ot  H,  a  Branch  a, 

to  the  upper-part  of:  the  Wind-pipe,  there  come  le- 

veral  other  from  B,  which  extend  themfelves  to 

the  Heart,  to  the  Percardtum,   and  to  its  Auricles 

and  Blood- VelTels,   ard  one  bigger  than  the  reft, 

,C,  which  runs  to  the  Plesus  Nervofus  oftiie  Heart 

I  F ;  from  the  Plexus  B,    there  fprings  likewife  the 

fci  recurrent  Nerve  D  on  the  right  Side,  and  E  from 

the  Body  of  the  Nerve  itfelf  on  the  left  Siae,  which 

moves  the  Wind-pipe. 

Beddcs  thefe,  there  goes  at  ?,  a  great  Branch  to 

the  Vein  of  the  Lungs,  and  to  the  Heart  at  D,  and 

from  the  P/exus  Nervcfus  of  the  Heart  F,    runs  a 

Branch  e,  to  the  Artery  of  the  Lungs,  and  a  great 

linany,  /,  to  the  Heart. 

Moreover,  there  pafs  from  this  Nerve  a  grcat^ 
many  Branches  gy  to  the  Lungs,  and  the  Veins  ancl 
Arteries   and  Bronchi  of  the  Lungs  in  the  fame, 
^nd  fome,  /;,  to  the  Gullet. 

Fhially,  this  fame  Nerve  divides  itfelf  into  two 
Branches,  G  H,  on  each  lide,  which  afteru-ards 
uniting  again  in  I,  fpreads  an  unfpeakablc  Niimbcc 
of  BranclKs  in  the  Stomach ;  and,  after  havmg 
fent  fome  Sprigs  to  the  Plexus  NewcfuSy  lying  in 
the  Belly,  ends  there,  as  far  as  we  have  been  able 
'  to  difcover. 

K  The 
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The  fifth  and  fixth  Pair  of  Nerves  (marked  ^ 
and  6)  the  firft  of  which  does  in  a  manner  furnifr 
all  the  Parts  of  the  tace  and  Mouth  with  Nerves, 
make  a  great  Nerve  by  the  Branches  which  the} 
fend  out,  and  which  are  commonly  called,  the 
not  very  properly,  the IntercoJIal;  this,  after  havinc 
made  a  Ple>^iis  above  at  /,  and  tranfmitted  out  ot 
it  a  Branch  to  the  contracting  Mufcle  of  the  Gnl 
let,  proceeds  forward  to  a  fecond  Plexus  K,  which 
lies  in  the  Neck ;  and  after  having  fent  out  of  it 
fome  Fibres  A,  to  the  Gullet  and  Wind-pipe  com- 
municates farther  great  Branches  L,  to  the  Pkxu: 
.Nervojus  of  the  Heart.  Again,  this  fame  Neri 
makes  a  third  Plexus  at  N,  and  then  defcenj 
thro'  the  Brcaft,  where  fome  Nerves,  n  n, 
inferted  therein  from  the  Back-bone ;  and  coi 
ing  into  the  Belly,  tranfinits  two  great  Branchc 
ff,  downwards,  which  makes  other  Plexus 
S  T  U  «,  and  from  thence  communicates  Nervl 
to  all  the  Inrefiines  of  the  Belly,  as  may  be  fecn 
in  W,  pafTing  to  the  Bowels. 

To  conclude,  there  are  none  of  the  Entrails  ei- 
ther in  the  Breafl:  or  Belly,  but  what  receive 
Branches  from  the  two  Nerves  we  have  here: 
been  defcribing;  njiz..  xh^  Vagus  and  tht  Interc^Jla- 
lis,  Whofoever  delires  to  fee  them  minutely  re- 
prefented,  may  confult  the  famous  Works  of  Mel- 
lie  urs  li'^llis  and  Vieujfens ;  whofe  Figures  from 
Branch  to  Branch,  together  with  the  Courfe  ol 
the  Nerves  in  the  Body,  before  they  were  Publifli- 
ed,  were  compared  and  examined  by  another  great 
Anatomift,  being  founded  upon  Experimental  Dif- 
fe(5tionsof  above  400  Bodies  in  the  fpace  of  fiftecaj 
Years. 

One  might  here  make  infinite  Remarks  upoir 
each  Du(5t,  or  Courfe,  of  thefe  Nerves;  upon  tnei' 
Infertions  into  one  another  ,*  upon  the  feveral  PattJi 
which  receive  their  Nerves  from  the  faid  Bran- 
ches 
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'Jilts  I  w^on  the  Plexus  that  appears  therein,  and 

which  confifts  of  the  Concurrence  of  many  Nerves 

of  a  difl-erent  Original  j    as  at  F,    for  inftance, 

which  is  equally  compofed  of  the  Sprigs  of  the 

\Parvagum  and  Interciflale;    to  the  end,  that  the 

J  Heart,  which  is  thereby  moved,  might  receive  its 

"Nervous  Juice  from  the  one,  in  cafe  the  other  fiiould 

il :  To  fay  no  more,  can  any  Body  imagine,  that 

thefc  Difpolitions  have  been  made  without  Wif- 

iom? 

>  £  c  T.     IX.    Conviclions  from   the  foregoing  Obfer^ 

njations, 

I  c  A  N  NO  T  forbear  putting  this  one  Queftion  to 
t  Man,  that  is  ftill  fo  unfortunate,  as  not:  to  be 
ble  to  difcover  from  all  thefe  things,  the  Wifuom 
if  his  Creator ;  njiz,.  Whether  he  can,  without 
rembling,  confider,  that  all  this  great  Compo- 
ition  of  the  Wanderiyjg  and  Intercojlal  Nerves,  by 
vhich  his  Heart,  Lungs,  Veins,  Stomach,  Guts, 
[iiver.  Kidneys,  and  every  thing  eKcy  that  contri- 
wxtts  to  the  fupporr  of  his  precious  Life,  are  mov- 
'd,  is  performed  entirely  without  his  own  Will  and 
■Concurrence  ?  And,  that  there  is  fcarce  any  tning 
He  left  to  him,  belides  the  command  overthofe 
"Serves  which  ferve  for  its  external  Functions; 
vhilft,  in  the  mean  time,  he  is  not  able  to  con- 
inue  one  fingle  Inftant  the  Action  of  thofe  Nerves 
•y  which  he  lives.  Nor  can  the  moft  obdurate 
Atheifiy  or  the  flrongeft  Mind  (as  they  love  to  call 
hemfelves)  find  here  any  Lvation  to  isitis^t  his  di- 
brbed  Confcience,  that  he  is  not  abfolutely  in 
;he  Hands  of  another,  upon  whom  his  Life  does 
'  'ontinually  depend;  at  the  fame  time  that  he  is 
jorced  to  confefs,  from  his  own  Experience,  that 
U  the  Motions  contributing  thereto,  are  pro- 
luced  in  him,  witho'Jt,  and  againft  his  Will,  by 

K  2  Nerves, 
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Nerves,  wbofe  Operations  he  can  neither  diredt- 
ly  obftriid,  nor  promote. 

If  no\v  this  great  Mover  of  all  Things  be  Wi£ 
and  Powerful,  which  appears  undeniable  from  the 
Conrfe  and  Operation  of  the  Nerves,- from  thei'- 
Difpolition  to  perform  their  Fundions,  and  from 
there  abfohite  Neceflity  for  Life,  andthePreferva- 
tion  thereof  3  can  the  Atheifl,  without  trembling, 
conlider,  that  he,  by  thus  imputing  all  to  Chance, 
or  fomething  that  ads  without  Wifdom  and  Know- 
ledge, does  as  far  as  in  him  lies,  rob  God  of  his 
Attributes,  and  treads  them  under  his  Feet  ?  MuA 
not  his  own  Confcience,  foretell  him  that  one  time 
or  another  he  will  juflly  feel  to  his  Mifery  and 
Contulion,  this  PoAver  vt^hich  entirely  belongs  to 
an6ther,  and  which  he  finds  abfolutely  neceilar} 
towards  the  Prefervation  of  his  own  Being,  ami 
from  which  no  Creature  whatever  can  deliver  him, 
any  more  than  he  can  free  himfelt ;  neither  caa 
he  prevent  his  own  Death  whenever  it  fliall  pleafe 
the  great  Prefervernot  to  fuffcr  the  Machine  of  his 
Body  continue  any  farther  in  Motion,  and  the 
Nerves,  which  do  only  perform  their  Fundions, 
thro'  his  Influence,  ceafe  from  the  Exercilc  of  the 
fame. 

Sect.   X.    The  unhappy  Condition  of  the  Atheifls. 

H  o  wmuch  more  happy  than  isfuch  a  one,  who 
from  Contemplating  the  Difpofition  and  Strudurc 
of  his  Nerves,  and  the  Confcquences  thereof,  has 
learned  to  know  himfelf  fo  far,  as  to  be  experimen- 
tally convinc'd,  that  his  gracious  Creator  hascaufed 
all  the  Nerves  which  ferve  for  the  fupport  of  his 
Body,  for  the  Motions  of  his  Heart,  Lungs,  Sto- 
mach, C7<:.  for  the  Circulation  and  Separation  ot 
his  Humours  and  other  Ncceifaries  of  hiic^  to 
operate  for  the  refpedivc  Purpofes,  by  an  imme- 
diate 


The  Chrijiian  Thilofopherl  145 

idiate  Power ;  and  not  only  without  his  Will,  but 
even  without  his  Knowledge,  or  any  Perception 
tthereot?  And  who  having  farther  obferved  how 
[many  Nerves,  by  the  wife"  Providence  of  his  Ma- 
rker, are  ftill  left  for  the  moving  of  other  Members, 
I  according  to  his  ownDifcretion  wholly  ;  I  fay,  who 
lis  there,  that  atter  having  ferioLiflyconfider'd  all 
thefe  things,  does  not  find  hlmfelf  obliged  to  ufc 
I  them  all  to  the  Honour  and  Glory  only  of  his  ado- 
*  rable  Creator  ? 

And  with  how  much  more  tranquility  (to  repeat 
it  once  again,    fince  wei:an  never  relied  upon  it 
[too  often)  may  fuch  a  Man  obferve,  that  this  whole 
Frame  of  his  Body,  that  both  his  Life  and  Death 
are  abfolutely  in  the  Hands  of  fo  gracious  a  Crea- 
tor, when  he  learns,  from  one  kind  of  Nerves  (by 
which  he  lives,    and  which  being  out  of  his  Will 
,  id  Power  are  only  moved  by  his  Preferver)  that 
thisconflant  Dependance  is  on  him ,    as  he  is  a- 
igain  taught  by  another,   the  Operations  whereof 
'are  m  fome    Meafure  depending    upon  his^  own 
[will,     to  difcharge  his  bounden  Duty   of  Ser- 
[vice  and  Gratitude  to  his  bountiful  .Mafter ;  I  fay 
how  much  more  eafy  to  himfelf,    will  the  Life  of 
I  fuch  a  Man  be,  than  that  of  him  who,  againft  all 
lithe  Proofs  which  demonftrate,  after  the  moft  ir- 
n-agable  Manner  that  there  is  a  God,  againft  all 
tne  Convictions,  on  one  Hand,  of  fhe  great  Creator's 
Power  over  all  that  he  has  made,   and  which  he 
jiitinually  and  immediately  preferves,  does  moft 
iprudently  deny  him;    And  on  the  other'Hand 
afphcmoLilly  employ  his  Tongue  and  the  reft  of 
his  Members  in    defpiling  that  God,    to  whofe 
Honour  only  he  ought  to  uf^:  them  ?  Oh  that  the 
(deplorable  Atheifl  would  conlider  and  underftan4 
etc. Tilings  rightly  ! 

K  3  Sect. 
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Sect.  XL  'fhe  Nerves  of  the  Midriff, 

A  N  D  if  this  be  not  fufficient  to  convince  every 
Man  of  the  Views  and  Defignsof  a  wife  and  mer- 
ciful Creator,  in  the  Difpofition  of  the  Nerves,  let 
him  caft  his  Eyes  upon  Tab.  IV.  Fig.  7.  in  which 
he  will  find  the  Reprefentation  of  the  Midriff, 
which  we  have  caufed  to  be  drawn  for  this  purpofe 
only. 

Now  to  fay  nothing  of  its  circular  Mufcle  A  A, 
and  another  B,  its  tendinous  Part  C,  the  Paflagc 
D  for  the  Gullet,  and  E  for  the  Vana  Cava ;  as  alfo 
the  Blood- Veflels  that  feed  it,  GHI;  of  which 
every  Body  that  underftands  their  Ufes,  can  add  a 
great  deal  more,  in  order  to  prove  the  wife  De- 
signs and  Purpofes  of  the  great  Creator  ;  Can  any 
oi>e  be  fo  blind,  who  knowing  how  neccflary  it  iSy 
that  the  Motions  of  the  Midriff  fhoj'd  depend  upon 
our  Will,  when  in  extraordinary  Breathing,  in 
Singing,  Speaking,  and  other  Incidents,  the  fame 
is  requifite ;  obferves  here,  that  two  Nerves  K  K, 
iffuing  out  of  the  Nerves  of  the  Neck  (as  they  do 
from  the  Medulla  Spinalis)  and  therefore  do  belong 
to  thofe  that  arc  fubjedi  to  our  VVili,  are  beftowed 
upon  the  faid  Midaff.^  And  when  he  is  moreover 
convinced,  that  it  is  no  lefs  neceffary  that  the 
great  Work  of  Refpiration  fhould  be  continually 
carried  on,  even  whilft  we  ileep  j  and  how  incon- 
venient it  would  be,  that  whilft  we  are  waking,  if 
we  happen  to  fix  our  Thoughts  upon  other  Mat- 
ters, we  fhould  be  obliged  every  time  to  attend  to 
the  Bufinefs  of  Refpiration,  and  to  divert  our 
Thoughts  from  all  other  Th'ngs  to  this  alone  :  Can 
a  Man,  I  fay,  wirhout  acknowledging  the  gracious 
Purpofe  of  bis  Maker,  obferve  that  two  other 
Nerves,  L  L,  are  communicated  to  the  Midrifti 
which  (as  it  happens  alfo  to  the  Bowels,  Heart, 
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re.)  do  continue  the  Motion  thereof  without  our 
Joncurrence,  and  when  we  leaft  think  of  it,  and 
>r  that  reafon  take  their  Rife  from  the  Intercoflal 
\eyvei,  which  are  made  for  that  Purpofe  ? 


5  H  C  T. 


XII.  J'/je  Nerves  of  the  Inteftinum  Re6tum. 

The  fame  may  be  obferved,  befides  other  Parts, 
1  the  Inteftinum  Retlum,  which  requires  one  Moti- 
)n  fpontaneousand  independent  of  our  Will,  in  or- 
:r  to  bring  forwards  that  which  is  contained 
lerein;  and  again,  a  fecond  Motion,  which  is 
':>luntary,  in  order  to  be  exerted  with  the  greater 
orce  at  the  time  of  the  Difcharge. 

Tlie  Words  of  the  accurate  Anatomifl  Verheyen 
ire  very  remarkable  upon  this  Occafion :  'The  Inte" 
ines  havey  among  others,  their  Nerves  of  the  great 
Mexus  Nervofus /« ^^^  jyiefentery,  and  all  of  them 
■■e  Serviceable  to  the  Motions  performed  ivithout  our 
fill  (Fundiones  involuntaria:.)  But  the  Inttiimum 
ledum,  and  probably  alfo  that  Part  of  the  Gut  that  is 
^mediately  jointngto  it,  has  other  Nerves  from  the  lower 
art  of  the  Medulla  Spinalis,  by  the  help  of  which  the 
)ifcharges  of  the  Belly  are perjormed,  according  tOy  and 
'  confequence  of  our  IVtH, 

Sect.  XIII.    7he  Vafa  Lymphatica. 

'  N  o  w  as  the  Blood  which  goes  thro'  the  Arte- 
fies  to  the  Parts  of  the  Body  is  brought  back  again 
[hro'  the  Veins,  the  Enquirers  into  Nature  have 
likewife  aflerted,  and  not  without  great  probabi- 
lity, that  the  Humour  which  is  feparated  from  the 
Blood  in  the  Veins,  and  which  is  communicated 
'n^  the  Nerves  to  all  the  Parts,  is  brought  back 
aifo  by  another  fort  of  Veffels  (called  the  Vafa 
lymphatica)  to  the  Blood,  and  fo  performs  as  it 
.  sre  another  Circulation. 

K  4  Now 
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Kow  whether  this  Lympha,  or  tranfparent 
quor,  proceeds  iTom  the  fmalleft  Side  Branches  6i 
the  Arteries,  in  each  of  which  at  the  fame  time  . 
a  Nervous  Sprig  difcharges  itfelf,  we  fhall  not  >! 
hear  farther  examine,  but  refer  fuch  as  delire  to 
khow  It,  lO  the  fecoiid  vVork  of  Moniieur  Vie^JJem : 
This  is  true  at  leaft,  that  thefe  Vafa  Ljtnpbatka  2Ltt  ^ 
oblerved  to  proceed  from  all  the  Flirts  of  Crea- 
tures (the  Brain  excepted,  that  being  yet  doubt- 
ful) as  likewife  that  the  Courfe  of  their  Liquor  -i 
in  q  q  Ctab.  I.  Fjg.  6.)  proceeds  to  the  DuUus  fho- 
yaclcus  O  rr,  and  fo  to  the  Fe^a  Snklavia,  u  x,  and  \ 
Other  Places  diredly  to  the  Veins  j  that  they  have 
innumerable  little  Valves,  in  order  to  prevent  the 
Return  of  the  faid  Liquor,  and  fo  appear  like 
Links  of  little  Chains  q  q  ;  that  they  touch  upon 
feveral  Glands  in  their  Paflage,  or  proceed  like- 
wife  from^  fome.  Thofe  who  delire  to  have  any 
Notion  of  this  Matter,  may  confult  T^z/i^.  IV.  Fig.%. 
where  it  is  f>iewn  how  thefe  Vafa  tym^hutka  L  L  L, 
cSTc-.  coming  out  of  the  Kidneys  B  B,  and  other 
Parts  of  the  Body,  have  a  Communication  with 
the  Glands  F,  G,  H,  I,  K,  and  difcharge  them- 
fejves  into  the  Receptacle  of  the  Chyle  D,  in  ordei; 
to  carry  their  Liquor  on  to  the  Blood  by  the  Duclu^ 
Chy lions  E,  which  is  here  reprefented  as-  cut  off, 
and  in  the  mean  time  (as  we  have  faid  above)  help 
to  make  a  Stream  for  the  Circulation  of  the 
Chyle. - 

'  Now  how  unknown  foever  may  be  the  true 
Source  or 'Origin  of  thefe  VeMs,  forafmuch  as 
moft  of  the  Experiments  have  been  made  upon 
Beafts,  and  defer ibed  from  them,  the  Opportuni- 
ties being  very  rare  of  opening  Men  fo  quickly  after 
their  Death,  in  order  to  difcover  thefe  Veflels 
which  do  prefently-difappear,  for  which  reafo:^ 
fomo  principal  Anatomj^  have  endeavoured  to 
pic\^  there  Courfe  by  inieaing  Qiiiclililver,  pre- 
\  .      ..■.'-.-  .■  narvc 
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.ired  for  thatPurpofe,  into  them  ;  yet  this  at  leaft 
.  true,  that  they  do  difcharge  all  their  Liquor  into 
:e  veinous  Blood,  and  fo  render  the  afbremen- 
oned  Service  to  the  Chyle. 


ECT. 


XIV.  the  Glands. 


We  fliali  pafs  over  the  Difpofition  and  Strudure 
iof  the  Glands,    it  being  ftill  fubjecl:  to  too  many 
Differences  and  Difputes  in  the  chiefeft  Matters, 
but  which  perhaps  may  furnifh  Poflcrity  with  new 
Matter  to  convince  the  Unbelievers,  of  the  Wif- 
om  of  their  Creator ;    however  it  appears  in  the 
mean  time  plain  enough,  that  they  cannot  attribute 
it  10  meer  Chance,  or  ignorant  Caufes,  that  the  faid 
Glands  are  ufeful  to  fo  man}',  if  not  to  all  the  Sepa- 
rations of  Juices;  and  that  this  Wonderful  and  as 
^  ct  unknown  Effed,  is  produced  in  their  Bodies. 
iz/si..  That  the  Blood  (which  in  itfelf  is  in  a  manner 
in(ipid)  being  brought  inro  the  Glands  by  its  Vef- 
fels,  theHumoursthatarefeparatedfromitin  thofe 
Glands,  are  thereupon  impregnated  with  fo  many 
different  Tails  and  Properties.     Thus  that  winch 
is  fcparated  in  the  Kidneys  is  Salt,  as  are  likcwife 
the  Tears  and  the  Sweat,  which  proceed  from  the 
Glands  of  the  Eyes,  or  come  out  of  the  Pores  of  the 
Skin  V from  the  Liver  there  iilhcs  a  bitter  Gail; 
from  the  Glands  of  the  Shafts  of  Females,  a  fweet 
MiHc ;  from  the  GlanduUSalivaks,  Spittle,  (7c. 
'    Now  every  Body  knows,  that  upon  the  Obflru- 
ftion  or  Ceflatiom  of  any  of  thefe  Humours,  grie- 
vous Sicknelfes  and  Death  itfell^  does  ^fome times 
follow,  and  that  almoft  all  ot  'em,^  how  different 
foever  their  Nature  be,  arc  abfolutely  necelfary  to 
Health  or  Life.     The  Nerves  likewife,    and  the 
Arteries,  v^liich  carry  the  Blood  and  the  Nervous 
jLiices  thereto,    or  difcharge  themfelves  therein; 
i\\^  W^ii\s  and  L\  mphatick  Veffels  which  bring 

back 
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back  the  Blood  and  Lympba^    or  what  is  feparatc4 
from  thence,  and  which  contribute  to  a  Padage  Or 
Way  for  the  fcparated  Juices,  where  they  can  be 
iifeful  in  fo  many  particular  Veflels  already  dif-i 
covered;  I  fay,    all  thefe  things  do  abundantly  in-- 
ftrud  us,  that  each  of  'em  are  formed  for  a  parti- 
cular End,  and  arejherefore  placed  exactly  where  j 
they  can  bz   moft  ferviceablc  ;    the  rather,    fince: 
Anatomiftshave  difcovered  (See  Vieujfens  vc\  ^vo^^. 
238.)  that  altho' there  is  little  Motion  orSenfation 
in  them,    yet,    in  refped  of  their  Bignefs,     more 
Nerves  are  found  in  tnem,    than  in  any  other  Part 
of  the  Body, 

Sect.  XV.  'The  Atsmbranes, 

Much  might  be  here  faid  about  the  Mem- 
branes, and  which  would  powerfully  fupport  out 
Defign,  efpeciaily  if  we  would  here  propofe  all 
the  modern  Difcoveries  that  feem  to  be  only  in 
their  Embryo,  and  have  not  yet  attained  their  full 
Perfedion  ;  this  is  certain,  that  they  have  the  fol- 
lowing Ufes : 

1 .  That  they  ferve  to  cloath  or  cover  fome  Parts, 
as  may  be  obferved  of  the  Pleura  in  the  Breaft,  and 
of  the  Peritoneum  in  the  Belly. 

2.  To  form  Tubes  and  VefTels,  as  in  the  Blood, 
and  Lymphatick  VefTelaj^d  Inteftines. 

3.  To  join  or  faften  rome  Parts  together  ;  thus 
are  the  Inteftines  faflenej^to  each  other  by  the  Me- 
fentery,  and  both  together  to  ihc  Back. 

4.  To  divldt  Cavities  into  more  Parts i  thus  the 
Mediaftinum  divmts  the  Breaft  into  two  Spaces, 
under  which  Head  we  may  likewife  reduce  the 
Membranous  Valves  in  the  Heart,  Veins,  Lym- 
phatick  Vefiels,  C7c. 

5.  Not  to  reckon  that  they  are  by  many  efteem- 
ed  to  be  true  Inftruments  of  Feeling,  and  perhaps 
of  other  external  Scnfes.       ^  .,  ^.  There 
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6.  There  is  yet  a  greater  Service  performed  by 
them,  'VIZ,.  That  many  oF  'em  confift  of  mufcular 
Fibres,  which  by  their  Contradion  or  Squeezing, 
when  they  make  Tubes  or  other  Cavities,  are 
proper  to  protrude  that  which  is  included  in  thofe 
Membranes  ;  as  we  fee  it  happens  in  the  Stomach, 
Guts,  Bladder,  Arteries,  and  the  like. 

Sect.  XVI.    7^tf  Dura  Mater,  or  thick Me?nbrane 

of  the  Brain, 

Monsieur  Pacchionus  {hews,    that  according 
to  Anatomical  and  PraElical  Obfervations^    the  thick 
M^n^brane  of  the  Brain,  commonly  called  the  Dura 
^ater,    has   the  fame  Property  of  protruding  the 
Humour  feparated  in  the  Brain  into  the  Nerves; 
jand    fince   this  Membrane    does    invefl:  all    the 
Branches  of  the  Nerves,    how  many  foever  they 
be,    he  thinks  it  is  very  probable  that  by  a  Con- 
tradion  of  its  Fibres  (like  that  of  the  Perifiahick 
'  Motion^  which  happens  m  the  Inteftines)  the  Hu- 
mour IS  driven  forth  into  the  Nerves  i  I  leave  this 
,i  Matter  to  farther  Enquiry  ,*  but  if  one  may  here 
i  mention  that  which  feems  very  likely    concerning 
'  it,    I  fhould  think,   that  unlefs  fomewhat  of  that 
;  Nature  did  occafion  the  Protrufion  of  the  Nervous 
;  Juice,  fuch  a  Power  or  Faculty  could  not  be  dedu- 
j  ced  only  from  the  Motion  of  the  Heart ;  forafmuch 
j  ;as  the   Matter  of  which'nie  Medulla  Spinalis  and 
I  the  Nerves  are  compofed,  does  not  feem  proper  to 
!  afford  a  fwift  and  ready  Paffage  to  fuch  a  tough 
and  Turpentine-like  Humour,  as  the  famous  M^/- 
fighi  defcribes  it  to  be.     Moreovef,    it  feems   to 
be  a  neccfi'ary  Confequence,  that  in  cafe  the  Heart 
were  the  only,  or  chief  Caufedf  the  Nervous  Juice, 
a  Nerve  being  tied  or  bound,    as  is  ufual  in  Arte- 
ries and  Veins,   would  fwell  up  againft  the  Band, 
which  many   who   have  made   this  Experiment 

complain 
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complain  does  not  happen-,  but  if  the  Contradior 
of  the  Dura  Muter ,  which  encompaffes  the  Nerves, 
does,  without  any  vilible  AfTiflance  from  th^ 
Heart,  alone  protrude  this  Humour,  every  Body 
muft  own  that  this  Perijlahkk  Motion,  by  the  Com- 
prefTion  of  a  String  or  Band,  would  be  forced  u 
ceafe  ;  whereupon,  that  which  we  expericnci 
youJd  follow,  viz,,  that  the  Nerves  would  not  be 
able  to  fvvell  and  expand  themfclves  by  the  pro 
truded  Matter  againll  the  Band. 

For  a  further  clearing  ot  tliis  Matter,  I  couIl 
have  added  fome  Pradical  Cafes,  which,  withoui 
the  Hypothecs  of  fuch  a  Motion  in  the  Nervous 
Membranes,  would  feem  uninteUigiblc,  and  yet, 
being  handled  upon  this  Foundation,  meet  with 
the  defired  Succcfs,  after  having  tried  feveral  othei 
Means  in  vain.  But  this  is  not  a  time  to  fpeak 
of  thefe  Things  here  ;  let  every  one  confider  and 
refled:  by  himfelt,  whether  upon  feeing  the  known 
and  undeniable  Ufes  of  the  Membranes,  he  mud 
not  acknowledge  and  be  convinced  of  the  Wifdom 
of  his  Creator. 

Sect.  XVII.    'The  Flexibility  oftheMf^mhrayies. 

T  o  fpeak  fomething  of  this  Matter :  Forafmuch 
as  it  was  necelTary  for  the  Support  of  Life,  that 
the  Blood  and  Nervous  Juice  fhould  be  carried  to 
all  the  Parts  of  the  Body,  and  brought  back  again, 
it  was  no  lefs  neceflary  that  Veifels,  fuch  as  the 
Arteries,  Veins,  Nerves,  and  thofe  belonging  to 
the  Lympha,  fhould  be  formed  for  that  Purpofe  : 
But  iince,  belides  this,  the  Body  was  to  be  mo- 
ved, and  that  therefore  Inflections  and  Angles 
were  to  be  made  in  its  Joints,  it  feemed  requifite 
that  thefe  Tubes  ought  likewife  to  be  flexible,  to 
to  the  end  that  (for  Inflance)  the  Arteries  in  the 
AriTianci  "Hand  might  fcrve  for  a  Pafliige  to  the 

Blood. 
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Blood,  as  well  when  they  were  bent  at  the  Elbow 
or  Fingers,  (at  which  time  (o  many  Angles  and  In- 
flections are  produced,)  as  when  the  fame  Arm  or 
Hai:d  bcini^  ftrerched  out,  the  faid  Tubes  were 
iikewife  extended  in  right  Lines. 

Now  let  every  Man  ask  himfclf,  after'  having 
obferv'd  the  aforefaid  Matters,  and  difcovered  the 
Tubes  adapted  to  all  thefe  Ufes,  whether  he'C^-- 
be  fatisFy'd  in  afcribing  'cm  barely  to  uncertain 
and  ignorant  Caufes  ?  But  on  the  contrary,  whe- 
ther the  greateft  Artificer  in  the  World  muft  not 
have  employ 'd  much  Study  and  Thought  to  adapt 
'cm  all  t6  feveral  Ends  ?  And  when  he  fees  Vefl'els 
composed  of  fuch  thick  and  flrong  Membranes,  and 
of  the  utmofl:  Flexibility  at  the  fame  time,  not  only 
for  forming  their  Offices  as  Receptacles,  but  alfo  (yU 
pos'd  continually  to  protrude  what  they  contain  ; 
can  he  pretend  that  they  are  formed  without  Wif- 
doin  ?  Nay,  mufl  he  not  own  himfelf  the  mod  un- 
reafonable  of  all  Men  ?  being  obliged  to  confefs 
that  no  fmall  Wifdom  is  requiiite  towards  the  In- 
vention of  the  fame ;  and  yet  when  he  kes  them 
invented  and  fram'd  after  the  beft  manner,  will  per- 
verily  maintain,  that  it  all  happens  without  a  wife 
Contrivance  or  Di region. 

Wc  (lull  pafs  by  other  Remarks  concerning  the 
above-mentioned  Glands  and  Membranes,  having 
dwelt  long  enough  already  upon  'cm  ;  as  alfo  all 
that  might  have  been  added  farther  upon  many 
other  Matters,  fuch  as  the  Ligaments  or  Bands 
by  which  the  Bones  are  joined  together  ;  of  the 
Fat,  Skin,  Cutlcula,  and  the  like;  thofe  who  have 
a  Mind  to  examine  into  what  is  already  difcover- 
ed thereupon,  will  find  Caufe  enough  to  extol  the 
Wifdom  and  Goodncfs  of  the  Creator. 


CON- 
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CONTEMPLATION  X. 

Of  the  Muffles. 

Sect.  I.     I'he  Tranjltion  to  the  Mufcks. 

NO W    in  cafe  that  the  foregoing  lliould  not 
appear  fufEcient  to  convince  every  Man  ful- 
ly, and  entirely,   of  the  great  Ends  of  his  Creator, 
and  of  the  moft  wife  Manner  of  executing   the 
fame  ',  (tho'  not  hardly  to  be  fuppofed,  of  (uch  as 
have  thoroughly  comprehended  what  we  have  al- 
ready reprefentcd  to  them  thereof)    yet,  at  leafl, 
this  great  Truth  will  appear  to  be  placed  beyond 
the  Reach  of  all  Doubting,  by  the  fingle  Enquiry 
only  into  the  wonderful  Compofition  of  the  Muf- 
cles  of  a  humane  Body  ;    which  Mufcles  are,  in  a 
manner,  the  Inftruments  of  all  its  Motions.     And 
in  cafe  any  Body  fhould  view,  with  an  undcriland- 
ing  Eye,    the  Infertion,    or  Fallen ing  of  the  fame 
to  the  Bones    (which  are  likewife  fo  exa<5tly  adap- 
ted for  the  making  of  Limbs  and  Joynts,  whereby 
Motion  may  proceed  without  Interruption)    their 
wonderful   Contexture,    and  the  amazing  Power 
and  Strength  communicated  to  them,    tho'confift- 
ing  of  fuch  exceeding  fine  and  (lender  Fibres  or 
Threads  j    I    fay,    whoever  contemplates  any  of 
thefe  Particulars,    muft  needs  acknowledge  in  all 
of  'em,  the  Hand  of  a  great  and  mighty,    wife 
and  good  Creator ;  the  rather,  becaufe  he  has  an 
Example  thereof  in  the  greateft  Philofophers  and 
Mathematicians,  whom,  the  Contemplation  of  thefc 
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Wonders,  and  the  Enquiry  into  the  V/ifdom  that 
fhines  out  of  them,  have  often  compelled  to  ac- 

owledf^ethe  Glory  oFGod  in  thefe  his  Works. 
J  or  one  Inflancc,  amongfl:  a  great  many  others, 
' -le  need  only  perufe  the  Dedication  of  that  Bock, 

at  Monfieur  ^or^^ipublilhed,  about  tiie  Mcticn 

Animals, 

Sect.  II.  Oj  the  Mufclesin  General, 

Now  not  to  ask  whether  any  Body,  that  undcr- 
ftands  never  fo  little  the  Strudure  of  Mufcles, 
could  believe,  thatthofe  which  move  the  Tongue, 
or  the  Hands  of  a  Man  (to  mention  no  more  of  em) 
are  made  without  Defign^  without  Wijdcm^  and  by 
Chance  only  ;  and  that  all  the  fo  necell'ary  and  ufe- 
fiil  Functions,  performed  by  them  in  the  Bodies  of 
Men,  .are  produced  by  ignorant  Caufes :  Can  it 
be  imagined,  that  the  Power  and  Goodnefsof  our 
great  Creator  does  fofar  extend  itfelf  towards  us, 
that  the  Mufcles  in  a  Man's  Foot  have  been  adapt- 
ed by  him,  to  ferve  upon  occaiion,  m  the  fleadof 
Hands  ?  And  yet,  as  flrange  as  this  may  feem  to 
be,  we  have  feen,  not  long  fince,  a  Man,  who  be- 
ing born  without  Arms,  could  ufe  his  Feet  almofl: 
for  all  Purpofes,  and  among  others,  write  a  fine 
Italian.  Character  with  the  fame,  as  fall  and  as 
accurately,  as  another  good  Writer  was  able  to 
do  with  his  Fingers  '-,  to  fay  nothing  of  many  other 
of  his  Motions,  fuch  as  fhuifling  of  Cards,  and 
playing  therewith,  and  managing  a  good  Number 
of  them  fo  dextroufly,  that  he  could  not  have  done 
it  better  if  he  had  the  ufe  of  both  his  Hands  :  Now 
in  cafe  thofe  Mufcles  that  move  the  Feet,  had  not 
not  been  of  proper  Structure  for  the  like  Purpofes, 
it  would  have  been  impolli ble  that  he  could  have 
performed  all  this  with  his  Feet. 

And  are  we  not  taught  by  the  fmalleft  light  of 
Rcafon,    that  when   we   fee    fuch  a  wonderful 
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Machine,  compos'd  of  fuch  Joynts,  as  we.  only  uft 
for  Supports  of  our  Body  in  Walking,  Running, 
and  other  little  Purpofes,  we  are  bound  to  thank 
our  Maker,  who  has  contriv'd  the  Strudure  of  our 
Mufcles,  that  are  yet  fo  much  more  ufeful  and  be- 
neficial than  any  Body,  even  the  very  greatc. 
Philofopher,  could  ever  have  believed,  were  it  not 
that  Experience  has  rendered  it  fo  obvious  even 
to  the  meanefl  Capacities. 

Sect.  III.     "The  Defcription  of  the  Mufcles. 

However,  to  enquire  a  little  more  clofelji 
Into  the  Strudure  and  Difpofition  of  the  Mufcles, 
and  to  reprefent  the  overflowing  Wifdom  of  our 
adorable  Creator,  by  fome  few  Obfervations  upon 
the  fame,  let  us  contemplate  T'ab.  V.  Fig.  i.  2,  :i. 
which  will  give  us  a  Sketch  of  the  external  Stru- 
fture  tof  fome  of  the  Mufcles,  the  great  and  prin- 
cipal Indrumentsof  all  our  Motions,  and  by  which 
alone  we  exert  our  Strength. 

I.  A  Mufcle  then  (not  to  mention  here  its  Ar- 
tery, Vein,  Nerve,  and  Lymphatick-Veifels,  which 
are  reprefented  in  7^//^.  V.  Fig.  i.  a  b  c  tied  toge- 
ther) does  confifl  of  a  Number  of  ^^{h\y  Fibres 
6r-Tlireads  B,  running  Parallel  moftly,  and  at 
equal  Diflance  from  each  other^  and  faffenM  ^l 
Top  and  Bottom  to  a  tough  Body,  called  a  Ten- 
don, A  and  C. 

Acrofs  thefe  fleflily  Fibres  B,  there  run  others- 
E  F,  which  are  likewife  tendinous,  nervous^ 
or  membranous;  but  as  llcnder  as  fome  of  emi 
are,  they  are  all  very  tough,  and  not  eafy  to  be- 
broken,  and  are  regularly  interwoven  with  fleflily 
Fibres. 

Now  in  cafe  the  Tendon  A,  the  Fibres  where- 
of arc  here  fliewn  to  be  a  little  feparated  from  each 
other,   be  faflen'd  to  a  Bone  that  is  unmoveable  ; 
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ind  the  other  C,  to  one  that  is  movable,  and  can 
/ieldto  the  bending  of.  its  Joynt  ,•  and  afterwards 
:achof  thefe  mufcuJar  Threads  B,  are  contraded, 
)r  rendered  (horter  by  any  Force,  be  it  what  it 
vill ;  it  is  plain,  that  the  Tendon  C,  will  draw 
he  Bone  that  can  follow,  and  to  which  it  is  fa- 
kn'd,  towards  the  other  Tendon  A,  and  fo  will 
)end  the  Joynt  that  lies  between  A  and  C    . 

The  Anatomifls  are  wont  to  call  the  Tendon  A, 
vhich  is  faftenM  to  the  immovable  Bone,  and  to- 
vards  which  the  Motion  is  made,  the  Head  of  the 
vfufcle  ;  and  the  other  C,  faflen^d  to  the  movable 
*art,  the  *faii;  and  the  flelhly  Threads  B,  with 
he  tranverfe  ones  F  E,  the  Beliy  of  the  Mufcle. 

►  ECT.   IV.  'The  Strength  of  the  Mufdes  conjifls  in 
their  many  Fibres, 

2.  It  appears  from  hence,  that  the  more  Fiores 
ere  are  in  B,  or  the  Belly  of  the  Mufcle,  which 

ing  c6ntra6led  do  draw,  the  ftronger  will  be  the 
ftion,  of  fuch  i  Mufcle,  which  is  alfo"  found 

•^e  by  Experience. 

Sect.  V.  Donhle  Mtifcles. 

3.  Now  to  the  end  that  a  Mufcle  may  extert; 
reater  Force,  it  will  be  neeefTary,  that  it  fhould 

nfifl  of  a  gre;^ter  Number  of  Fibres  B,  which  may 
aufe  ic  to  encreafe  very  much  in  Thicknefs,  and  (6 
that  Place,  in  which  other  Mufcles  ferving  for 

her  Purpbfes,  might  have  been  lodged. 
Can  any  Body  then,  without  Amazement,  refle(5l: 

on  the  moft  ingenious  Manner  which  it  has  plea- 
the  wife  and  gracious  Creator  to  ufe,  fo  to  dif- 
"e  many  iilore  Fibres  in  the  fame  Space,  in  or- 
to  m'ake  the  Mufcle  fo  much  the  Stronger,  that 
re  (hall  not  be  requir'd  much  more  Room,  to  place 
fe  Fibres?  viz,,  by  leaving  to  a  kind  of  Mufcles, 
t  are  necefl'ary  in  producing  a  ftronger  Motion 

OL.   I.  L 
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than  others,  the  ufual  Breadth  or  Space,    whij 
they  are  to  fill  after  fiich  a  manner  as  we  fee 
T^^.V.  F/g.  2.  in  which  AB  C  is  the  Head  of  t 
Mufcle  or  Tendon,  faften'd  immovably  at  A, 
reprefented  in  this  Figure  as  cut  cffj  E  D  is 
Tail  of  the  other  Tendon,  that  draws  the  Joint 
itfelf ;  and  between  both  of  them  are  two  ar 
Rows  of  Fibres  F  and  G,  being  faftenM  to  tHi: 
Head  ABC,  and  running  obliquely  to  the  Tail 
E  D,  in  which  they  are  inferted,  from  whence  I 
appears,  that  thefetwo  Rows  of  mufcular  Fibres 
F  and  G,  being  forcibly  contrafted,  the  Tendot 
E  D,  and  the  Bone  faften'd  to  it,  which  is  move 
able,  mufl:  be  drawn  towards  A,  with  this  Advanii 
tage  over  that  which  was  fhewn  before,  in  Tal^.  V  J^, 
Fig.  I.  that  here  (Tab,  V.  Fig,  2.)  many  more  Fi|3 
bres,  as  F  and  G,    can  be  put   in  Adion  in  the  !i 
fame  Space,  whilfl:  they  run  after  this  manner  obli -^ 
quely,  as  it   were  acrofs,   than  when  they  were  a 
extended,  as  in  the  former  Ftg,  i.  direftly  only^ 
and  at  equal  Dillances  from  each  other. 

S  E  c  T^  VI.  Mujdes  yet  more  douhled. 

We  may  obferve  again,  in  T'ab,  V.  Fig.^.  thaji 
thefe  mufcular  Threads  are,  after  a  wonderful  maiv^ 
ner,  upon  fome  Occalions,  much  more  doubled  :  A 
is  the  Head,  and  B  the  Tail  of  the  Mufcle,  thfli 
which  laft  B,  by  two  tendinous  Branches  that  are 
extended  tov/ards  A,  gives  an  opportunity  for  the 
ranging  a  much  greater  Number  of  flefhy  Fibres  in 
fiich  an  exad  Order ;  fo  that  the  Fibres  C  and  D^ 
being  fallen 'd  to  G  A  H,  or  the  Head  of  the  Muf-i 
cle,  (which,  is  fuppofed  immoveable  J  when  they 
are  contractedin  their  Length  by  any  Force,  do  each 
of  them  draw  their  Branch  F,  and  thefe  twoBran-^ 
ehesFandF,  draw  the  Tendon  B,  and  whatever 
is  faften'd  thereto,  and  is  moveable  towards  A, 
whichy  if  it  were  to  be  performed  by  Fibres  run- 
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ping  direAly  or  ftrcightfrom  A  to  B,  as  irt  T'ah.  V. 
Fig.  I.  would,  by  the  greater  Number  of  thcm» 
compofe  a  Mufclc  almoft  as  thick  as  this  Mufdc 
(Xab.V.  Fig.  3.)  is  long  :  If  what  we  have  bercfaid^ 
does  n^tfetthis  Matter  in  fo  clear  a  Light  as  to 
make  it  fully  underftood,  the  Reader  may  confok 
the  Demouftration  of  the  Force  of  the  Mufcles  Sect.X  VIL 
I  .  Now  will  any  rational  Man  fuppofe,  that  all 
this  isfo  nicely  adapted  to  fuch  great  Purpofes  by 
Chance/  or  ignorant  Caufes?  And  can  he  difcovei* 
herein  no  Wifdom  of  the  Creator  ?  When  at  the 
fame  time,  unlefs  he  would  be  accounted  a  Fool, 
or  Mad,  he  durft  not  deny,  that  all  the  Parts  of  2 
great  Rammer  for  driving  Piles,  at  which  fo  many 
Men  are  obliged  to  draw  with  Ropes,  is  fotm'd 
without  Wifdom  and  Defign. 

SfiCt.  VIl.  The  Mufcles  of  the  Fingers, 

4.  F  o  R  farther  Convidion,  let  us  make  one  on- 
ly Remark  upon  fome  of  the  Mufcles  that  bend  the 
Fingers ;  we  will  therefore  confider  the  Mufcle  A  B 
{T'ab.  V.  Fig.  4.)  as  it  is  faftenM  with  its  Head  ot 
upper  Tendon  near  the  Elbow K,  whofe  moving 
Threads  or  fle/hly  Fibres  exteuding  themfclves 
from  B  to  A,  do  compofe  the  lower  Tendon  C, 
and  this  confiding  of  four  Parts,  tranfmits  aBrancH 
to  each  of  the  remotefl  Joints  of  the  Fingers^ 
wherein  it  is  inferred  at  Dj  now  when  the  flelhly 
Fibres  A  B,  are  contraded,  the  Mufcles  being 
immoveable  at  K,  it  is  eafy  to  obfervc,  that  the 
third  Joint  of  the  Fingers  DDDD,  i$  thereby 
drawn  towards  B,  and  all  the  Fingers  infleded ; 
the  rather,  if  you  fuppofe  farther,  that  the  Muf- 
cle G  F  (  which  is  reprefented  here  out  of  its 
Plice,  and  lying  above  A  B)  is  likewife  contracted 
in  its  Fibres  F  G,  and  by  its  four  Tendons,  GE^ 
draws  over  forwards  the  fecond  Joint  of  the  fouc 
Fingers^ 
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Now  let  every  one  ask  himfelf,  whether  he  cait 
fuppofe,  that  it  is  by  meer  Chance,  Firfi,  chat  thefei 
Mufcles  A  B,  and  G  F,  which  bend  the  exrream-i 
eft  Joints  of  the  Fingers,  are  placed  fo  far^bove^ 
the  Hand,  and  even  as  high  as  the  Arm,  and  yetj 
C^ttcnd  themfelves  by  their  long  Tendons  CD  andd 
GF  to  thofe  Joints  which  they  are  to  niove,fincc, 
if  they  had  lain  in   the  Hand  itfelf,  they  would 
have  render'd  it   very  unfit  for  an  accurate  eafy 
handling  of  Things  ?  Forafmuch,  as  thefe  Muf- 
eles  being  obliged  to  exert  a  great  Force,  do  re- 
quire many  flefhly  Fibres,  which,  when  they  were 
Gontraded  and  put  into  Adion,  would  caufe  the 
Hand  to  fwell  to  a  great  Thicknefs. 

For,  that  thefe,  and  other  Mufcles,  fueh  as  thofe 
defcribed  by  A  B,  do  upon  their  Contradion  re-, 
quire  a  greater  Thicknefs,  may  appear  to  everyj 
one,  who  upon  clofing  with  fome  Force,  one  of hiij 
Hands  and  turning  it  into  a  Fift,  does  with  the  o- 
therHand  fpan  his  Arm  below  the  Elbow;  in  do- 
ing which,  he  will  remarkably  feel  the  Mufcles  thai 
lie  there  to  be  fwelled :  Which  Thicknefs,  if  i 
were  continually  produced  by  fuch  great  Mufcle; 
as  lie  in  the  Hand,  it  is  plain,  would,  upon  many 
Occafions,  embarrafs  it  the  Exercife  of  its  Fundion 

Secondly,  Whether  he  muft  not  acknowledge,  tha 
it  is  a  Contrivance  beyond  the  Power  of  an  Igmrar, 
Caufe,  that  the  Tendons  G  E,  of  the  Mufcle  F  G 
do  make  a  kind  of  Door  or  Opening  at  E  ?  b) 
which  Means  the  Tendons  C  D  of  the  Mufcle 
A  B,  pafs  like  a  Thread  thro'  the  Eye  of  a  Needle 
in  order  to  hinder  thefe  laft  in  the  numerous  Mo 
tions  which  the  Fingers  make  upon  many  Occafi 
ons  from  being  diforder'd  by  Diliocation  or  othe 
Accidents  ;  or  at  leaft,  that  the  Motions  of  all  th 
Tendons,  lying  near  or  upon  each  other,  iray  n3 
be  fo  loofe  and  uncertain 
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,^'llhirdly,  Becaufe  there  would  be  Danger  upon 
^  the  Contradion  of  the  Mufcle  A  B,  that  the  Ten- 
dons C  D,  which  go  to  all  the  Joynts  of  the  Fin- 
gers fliould  recede  horn  the  fame,  when  they  were 
i)'ent  upwards,  and'  occafion  feveral  Inconvenicn- 
iSies,  by  firetching  the  Skin  too  much :  Can  any  one 
fee,  that  each  of  thefe  Tendons  is  encompaflcd 
^with  a  kind  of  membranous  and  very  ftrong  Sheath, 
which,  without  obftrufting  their  Motion  at  all, 
bakes  it  remain  fail  to  the  Bones  of  the  Fingers ; 
lot  to  mention  the  great  Band  juft  above  the  Hand, 
which  encircles  the  Arm  in  that  Place  like  a  Riug> 
and  at  once  binds  together  all  the  Tendons  of  thofc 
Mufcles  that  go  to  the  utmofl:  Parts  of  the  Fing- 
ers, preventing  therp  upon  great  Inflexions  from 
sceceeding  too  far  from  their  proper  Places ;  I  fay, 
):an  any  one  fee  all  this,  without  acknowledging 
.  i:he  Defigns  of  a  great  Creator ; 

^^  Sect.  VIII.   Of  the  Joyms: 

God  has  been  pleas 'd  to  manifeft  his  Pow- 
sr  and  Glory  after  very  different  and  furprizing 
Ways,  in  endowing  the  Bodies  of  Men  and  other 
Animals  with  many  Kinds  of  Motions. 

In  order  to  prove  the  fame,  he  who  would  be 
convinced  of  the  greateft  and  ihoft  important 
Truths,  and  of  the  Attributes  of  his  adorable  Cre- 
ator, need  but  enquire  a  little  more  narrowly  in- 
ro  the  Inftrumeijts  that  ferve  for  I'uch  Motions  ? 
For  which  purpofe  it  may  be  of  ufe  to  unexperi- 
enced Perfons,  if  we  fct  before  their  Eyes  a  rough 
and  general  View  of  the  Scrudure  of  the  Joynts  in 
this  Place  ;  referring  the  Particulars  to  the  Place 
where  we  fhall  treat  about  the  Bones,  &c. 

The  Joynts  of  a  Man  neceffary  to  produce  the 
Motions  between  the  two  Bones  C  D  E,  and  I  B 
(Tab.  V.  Fig.  5.)  are  moil  commonly  of  the  follow- 
ing Strudiire  y  in  the  firft,  C  G  E,  there  is  found 
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a  larger  or  fmaller  Cavity  C  D  E,  in  which  the 
protuberant  Part,  C  D  E  F,  or  I  of  the  other  Bone 
is  faften'd  after  fuch  a  manner,  that  they  can  both 
turn  and  move  in  each  other  :  Now  in  cafe  thi? 
protuberant  Part,  C  D  E  F  A,  being  fpherical,  or 
round,  is  exadly  adapted  to  the  Cavity  C  D  E,^^ 
it  is  eafy  to  fee,  that  the  Bone  B  A  may  be  moved 
at  Pleafure  upwards  or  downwards,  and  on  eithei 
Side  i  but  in  cafe  the  faid  Part,  I,  were  not  per- 
fedly  a  Part  of  a  Sphere,  but  round  and  flat,  like 
a  Piece  of  a  Wheel,  and  then  inferted  into  its  Ca-. , 
vity,  it  is  plain,  that  the  Bone  B  A  might  be  mo-  i 
yed  upwards  and  downwards,  but  not  fideways. 

A  Motion  analogous  to  the  former,  may  be  ob-  \ 
ferved  in  the  Shoulder  or  Hip ;    and  to  the  latter  I 
in  the  Elbow  or  Knee,  fome  little  Circumflancci 
excepted,  which  in  the  main,  do  not  alter  the  Cafc,t 
but  ferve  for  other  Improvements. 

Now  can  the  beft  Mechanift  in  the  World  comi 
pofe  or   put    together  any    Joints  after  anothcK 
manner,  whereby  fo  great  a  Force  may  be  produi 
ced,  with  fo  much  Conveniency,  and  fo  little  Da^j 
ger  of  being  diforderM  by  common  Motions  ?  Yea,- 
we  know  that  if  one  Bone  turned  upon  the  othcn 
with  a  fbarp  Point,    in  ufing  any  Force  or  Vio" 
Jence,    it  might  perfedly  mifs  its  Fulcrum  or  Sui 
jport  in  many  Accidents,  and  the  Point  run  the  Risk  I 
of  being  broken,  or  at  leaft  disjointed  :    It  would  I 
likewife  have  been  impoffible,  after  the  fame  man 
ner,  for  a  Bone  of  any  common  thicknefs,  tomakt 
fo  acute  an  Angle  as  the  Elbp^  does  with  the  Bone 
of  the  Arm ;  nor  could  the^  two  Bones  be  in  fuch  a 
tofition,  with  refped  to  each  other,  and  parallt 
with  the  length  of  a  Man,    as  the  whole  Arm  is.. 
when  extended  downwards  on  the  iide  of  the  Bo- 1 
dy,  or  upwards  on  the  Cidc  of  the  Head.     In  other 
forms  or  Modes  of  Joints,  befides  thofe  which 
appear  in  Animals,  other  Inconveniencies  will  re- 
{lilt  from  them.  Tc 
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To  prevent  all  which,  what  fafer  Method  can 
be  made  ufe  of  to  produce  the  Motion  of  two 
Bones,  than  that  which  is  reprefented  in  Tal^.  V. 
■Fig.  5.  not  by  the  extreum  Point  thereof,  which 
Jmight  be  eafily  broken  or  diflocated,  but  by  a 
^Centre  I,  which  you  mufl  fuppofe  to  be  in  the 
'middle  of  the  fpherical  Protuberance,  C  D  E  F  A, 
)of  the  Bone  A  B,  or  if  it  be  Cyindrical,  about 
ithe  Line,  which  runs  length-wife  thro'  the  Cen- 
tre thereof,  and  of  which  I  is  the  extream  Point, 
ias  we  fee  it  happens  in  our  Joints. 

I  have  dwelt  the  longer  upon  thefe  Matters, 
becaufe  if  ever  this  Book  fhould  happen  to  fail  in- 
to the  Hands  of  fuch  a  Philofopher,  who  cannot 
■be  convinced  from  the  Structure  of  his  Body,  of 
the  Wifdom  of  his  Maker  he  might  hereby  be  ex- 
cited to  employ  all    his   Underllanding,  Philofo- 
jphy,  Mathemacicks,  and  what  o':her  Learning,  or 
[Talents  he  may  have  acquired,  and  to  try  whe- 
;lther,  be/ides  this  Strudure  of  the  Joints,  he  can 
'find  out  any  other  Machine  or  Contrivance  that 
3may  be  fo  very  Serviceable,  and  of  fo  little  Dan- 
ger, as  that  which  his  great  and  wife  Creator  has 
already  form'd  in  his  Body  ;  and  if  he  would  but 
Jtake  the  Pains  of  confulting  the  greatefl  Mathe^ 
maticians  on  this  Occafion  (Borelh  for  Iiiftance, 
Sect.  IX.)  he  will  foon  find  how  readily  they  ac- 
4(now]edge   herein  the  Wifdom    of  the  Creator. 
^Wherefore,  in  Cafe   he   be  not  convinced  bv  all 
this,  but  continue  to  think  that  fuch  a  Structure, 
'^which  cannot  be  mended,  neither  by  his  own,  nor 
by  the  Skill  of  all  the  Men   in  the  World  befides, 
in  order  to  be  made  fubfervient  to  thefe  Purpofes, 
?has  yet  acquired  its  Exiflence  by  meer  Chance;  to 
what  fliall  we  afcribe  the  Caufe  of  fuch  defpcrate 
■Notions,  but  either  to  his  Ignorance,  which  k\'t- 
ifers  him  not  to  underlland  thefe  Things  ;   or  to  a 
jfecret  and  dreadful  Judgment,  proceeding  from 

L4  the 


1^4  T  he  Chrifiian  Phibfopber. 

the  Wradi  of  God,  -  -  ^- -4  ^t  laft  wc^r. 
of  totersting  fuch  c.^.z,.^^^^^  Opinions  in  hi: 
Creatures,  permits  him,  in  the  midi\  of  Ligh:  to 
perfevere  in  this  miferable  and  fatal  Darkncfs.  Be: 
to  proceed 

Sect.  IX.  Tie  hferticn  0/  the  TexdoKs. 

Suppose  A  B,  and  F  G,  in  Tah.  V.  Frg.  ^  tG 
benro  Boocs  joynedtogstheTj  which  make  aj      : 
it  A  F;  DOW  if  one  would  bend  the  Bone  A  B,  a: 
H,    and  for  that  purpofe,  only  make  ufe  of  the 
Drau^t  and  Contraaion  "of  the  Mnfdc  D  R  E, 
which  is  iiunoreab! V  tifter/d  to  D  in  the  fame  man- 
net  as  one  moves  the  loweu  Bone  of  the  Arm.  b' 
bending  it  in  the  Joint  of  the  Elbow  towarc 
uppennoft  Bone  or  Os  Humni :    Let  us  fur      . 
fiift,  that  die  Tendon  of  this  Mul'cle  is  infened  a: 
E,  ordofe  to  the  Hand  in  the  exrream  Part  of  th. 
Boce  A  B,  we  may  then  ealily  bend    thefe  tw 
Bones  upwi  contrading  the  Mufclc  D  E,  ar  "  ; 
Joint  A  F  •  But  if  the  BoriC  A  B,  be  broaghr 
H,  in  fcch  cafe  the  Muicle  D  E  mufr  be  contr^ 
or  fborten'd  to  M  D  ;    but  if  one  proceed  far: 
in  order  to  canfe  the  Part  H  to  approach  yet 
CT  to  D,  by  the  fame  Mufcle,  the  whole  M 
D  E,    which  is  now  fhortn^d  to  D  M,  " 
Mar-ner  lofe  its  Length,  and  be  rolled  up .;.  -  ^- 
or   globJar  Figure  at  the  Should -r  D.-    Befi 
that  wl^cn  the  Bone  A  B  is  is  raifed  up  to  AH, 
Skin  moft  hare  fo  m  jch  Space  or  Room  as  to 
rer  the  whole  Triungie  A  H  D,    unfefs  the  Mi 
cic  were  naked  and  locfe  from  the  Arm,  as  is 
prcfaitcd  in  tliis  Figure, 

Now  if  this  fiiould  happen  in  many  Parts  of 
Body,  and  that  more  room  ibould  be  taken  up 
the  Skin,    by  other  Mofcles  that  are  larger, 
planted  in  the  Bone  after  the  fame  manner ;  and 
suke  larger  BaDs  or  Spherical   Figures  in 
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Places  where,  by  their  Contradion,  they  are  rolled 
up  together,  the  Body  would  lofe  its  Figure  at 
ever}'  Motion  by  fuch  Expanfion  of  the  Skin,  and 
«pon  the  ceafing  thereof  and  Extenfion  of  the 
Mufcles  length  wife  again,  the  Confequence  would 
be,  that  the  expanded  Skin  would  hang  upon  the 
Body  like  a  Bag  fall  of  Pleats  or  Wrinkles,  to  the 
•end  that  it  might  have  room  enough  in  its  fubfe- 
quent  Motions. 

'Tis  true,  that  it  feems  as  if  this  manner  of 
Infertion  might  have  been  paffed  by,  to  preferve 
the  beautiful  and  noble  Strudure  of  a  humane 
Body,  and  a  Band  or  Ligament  placed  at  R,  to 
obviate  the  receding  of  the  Mufcle  from  the  Bone  : 
So  that  the  Body  of  the  Mufcle  it  felf  being  theq 

! extended  no  farther  than  to  D  R,  a  long  Tendon 
E  R,    need  only  be  ftretched  to  E,   and  likewife 

ifaften'd  to  the  Joint  at  its  Inflection  by  the  Liga- 
ment R,  as  is  fnewn  to  happen  in  Tal^.  V.  Fig.  4. 
where  there  was  a  particular  occafi on  for  it,  name- 

:ly,  that  the  Hand  might  not  be  burdened  with  too 

.  much  Flefh. 

But  in  fueh  a  cafe,  it  cannot  alfo  be  denied,  that 
if  all  the  Tendons    were  faften'd  to    the  extream 

;  Part  E,    of  the  Bone  A   B    (TaL  V.  Fg.  6.)  not- 

'.  withftanding  that  they  were  kept  down  by  the  Li- 

•  gament  R,  yet,  by  reafon  of  their  Length,  they 
i  would  fill  a  much  greater  Part  of  the  Body,  and 
;  take  up  more  room  than  they  nowdo,  which  would 

•  fiot  only  be  unnecelTary,  but  would  likewife  dif- 
■  place  fome  other  Part. 

Not  to  mention  that  in  this  Strudure  the  Ten- 
don R  E,  running  either  parallel  with  both  the 
Bones,  G  F  and  A  B,  or  making  a  very  Imall  and 
acute  Angle  at  E,  with  the  Bone  A  B  as  long 
as  the  Angle  remains  fo  fmaiJ,  could  not  be  able 
to  exert  much  Force  in  order  to  raife  the  Bone, 
tho'  drawn  with  great  Violence,    That  it  falls  out 

fo, 
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fo,  in  oblique  Draughts,  the  Mechanifts  know  very 
well  h  and  the  fame  will  eafily  appear  by  an  Ex- 
perinient  in  T'ab.  V.  Fig.  7.  if  at  the  end  of  the  Lea-al 
verBC,  which  can  turn  about  an  Axis  in  Q  a| 
Force  A  draws  in  the  oblique    Line  B  A,  it  wiUli 
not  heave  up  fo  eafily  the  fame  Beam,  to  whichai 
Weight  D  is  hanging,    as  when  this  Force  draws  < 
by  alefs  Obliquity  {'m  the  Line  B  E,)  the  Beam  and 
Weight  upwards.     Wherefore  the  Mufcie  (T'ab,  V/'l 
Fig.  6,)    working  in  the  Angle  D  M  C,   on  the  c  I 
Bone  in  H,  will  perhaps,  with  the  fame  Force,  do 
eight  or  ten   Times  more  than  at  the  beginning 
with  the  Angle  DEC. 

With  how  much  more  Advantage  than  has  the 
great  Creator  of  Mankind  been  pleafed  to  direft 
this  Infertion  of  the  Tendons  in  the  Bones, 
after  fo  wife  a  Manner,  that  not  only  all  thefe 
Inconveniencies  are  thereby  prevented,  but  like- 
wife  the  Spaces,  which  would  be  otherwife  filled 
by  the  exceffive  Lengths  of  fo  greatly  extended 
Tendons,  may  with  much  Eafe  be  employed  in 
receiving  otherParts  that  ferve  for  farther  Purpofes  ? 
For  this  End  it  has  pleafed  him  in  his  Wifdom 
to  place  little  Eminences  at  the  extream  Parts  of 
the  Bones,  and  thereby  to  render  them  thicker  and 
flronger  in  that  Part,  and  to  infert  the  Tendons 
near  or  in  the  faid  Eminences,  or  clofe  to  the 
Joints  in  the  following  Manner 

Let  A  B  and  F  G  (Tab.  V.  Fig.  8.)  be  two  Bones, 
making  together  a  Joint  at  A  F  G,  which  is 
moveable  at  the  Point  C,  fo  that  both  of  em  at 
their  Extremities  I K.  A  F  are  globular,  and  thick- 
er than  their  Tubes  :  Now  the  Mufcie  D  E  K  I  is 
inferred  at  I,  clofe  to  the  biggefl  Knob  of  the  Bone 
B  A  ;  fothat  it  runs  about  the  Eminency  K  I,  like 
a  Rope  in  a  Pulley,  if  we  may  be  allowed  to  givo 
luch  a  courfc  Idea  of  it. 

Stc  ., 
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Sect.  X.  7%is  Infertion  of  the  Tendons  prevems  aH 
Jnconveniencies, 

W  E  need  not  then  take  much  Pains  to  fhew, 
that  by  fuch  a  Method  all  the  aforementioned  In- 
conveniencies  are   removed;    forafmuch  as,  Firfl 
the  Tendon  being  inferred  at  C  {Tab.  V,Fig.  6.)  and 
not  at  E,  when  contraded  towards  D,  cannot  make 
;  fuch  a  Triangle  as  M  C  D,  andconfcquently  don't 
fland  in  need  of  fo  much  Room  in  the  Skin  for  its 
Motion.   Secondly,   the  Mufcle  D  E  K  I  (Jab.  V. 
ypg.  8.)  being  inferred  in  or  near  the  Thicknefs 
of  the  Bone,  in  order  to  produce  a  great  Velocity 
at  B,  the  extream  Part  of  the  Bone  A  B,  fuch  as 
from  B  to  M  j   it  needs  only  infled:  the  Point  I,  in 
a  very  fhort  Segment  of  a  Circle  to  Ki  for  which 
Reafon  likewife   the  Mufcle  requires  very  fmall 
Contradion ;    nor  is  it  requifite  that  the  whole 
Length  fhould  be  rolled  up  in  a  globular  Figure; 
and  thus,  the  Mufcle  being  grown  but  very  little 
thicker  by  fo  fmall  a  Contradion,  the  Body  lofes 
nothingof  its  Figure  and  Beauty  i  whereas  other- 
wife,  if  the  Tendon  were  inferred  in  the  extream 
Part  of  the  Bone  (as  at  E,  Tab.  V.Fig.6.)  the  faid 
Body,  fuppofing  the  fame  fhould  happen  in  all  its 
parts,  would  for  both  thefe  Reafons  become  very 
monftrous.      Thirdly,   We  may  likewife  fee  here, 
that  the  whole  Length  (7^^.  V.  Fig.  8.)   remains 
'■  free  from  I  to  B,  without  being  filled  by  the  Ten- 
I  don  of  this  Mufcle  DEKI,    and  fo  there  \%  a 
j  place  left  for  other  Parts  and  other  Ufes.  Fourthly, 
\\  The  Mathematicians  know,  that  when  the  Mufcle 
:i  at  K,  fix'd  to  the  Knob  or  Thicknefs  of  the  Bone 
F  AI  K,   performs  its   Fundion  after  the  manner 
of  a  Pulley;  the  Line  K  C,  which  extends  icfclf 
j  ff  om  the  Centre  C  to  K,  on  account  of  the  Round- 
j  nefs  of  the  faid  Knob,  is  always  nearly  of  an  equal 
I  Length  ;   and  therefore  when  the  Mufcle  is  con- 
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^rafted  with  equal  Force,  it  always  exerts  the  fam^ 
Strength  when  it  proceeds  to  lift  up  the  Bone  A  B  ; 
in  which,  it  has  been  already  (hewn,  at  TaLVy  VI, 
Vlljthere  would  have  been  a  great  Inequality  on  ad- 
^ount  of  the  changing  the  Obliquity  of  the  Angles, 
had  it  not  been  for  this  manner  of  Inferrion. 

Sect.  XI.  A  Mujcle exert. ^  a gv eater  Force  againfl  ^ 
Jmaller  IVAght, 

It  is  true  that  the  Mufcle  DK  (jtab.  V.  Fig.  8.) 
a(9:ing  on  a  fhorter  Arm  of  a  Leaver  C  K,  and  an 
oppoliteWeight  at  a  longer  Arm  C  B,  the  P  wer 
of  the  Mufcle  mufl:  be  fo  much  greater  than  that 
of  the  Weight ;  and  that  it  feems  to  contradid  the 
Cuflom  of  Men,  in  making  Inftruments  to  raife 
up  a  greater  with  a  fmaller  Force,  fince  all  their 
late  Difcoveries  in  Mechanicks,  in  the  feveral  En- 
gines for  Motion,  iuch  as  Balances,  Leavers,  Bul- 
lies, Wheels,  inclined  Plains,  and  Screws,  &c.  feem 
to  have  a  contrary  View,  that  is  to  fay,  by  a  fmal- 
ler Power  to  move  a  greater  Weight  -,  which 
Weight  they  therefore  hang  upon  the  (hortcft  Arm. 

But  no  Body  will  be  able  tp  deny,  Firjl,  That  in 
the  Motion  of  the  Mufcles,  all  the  Inconveniencics 
already  enumerated,are  avoided  b^  this  Difppiltion, 
which  requires  a  greater  Force  iw  the  Mufcles. 

Secondly,  That  in  the  common  Mechanical  In- 
ilruments,  where  a  greater  Weight  is  raifed  by  a 
fmaller  Power  or  Force,  the  Motion  of  the  Weight 
is  always  much  flower  than  that  of  the  Power  i  and 
that  if  it  be  required  to  raife  the  fame  Weight 
with  greater  Velocity  or  Quicknefs  the  readieft 
Way  i  the  Power  mufl  be  apply'd  to  the  fhorter 
Arm,  and  the  fame  proportionably  encreafed  in 
Greatnefs  only,  without  being  oblig'd  fcarcely  ta' 
augment  the  Velocity  thereof  in  this  Cafe,  which 
would  otherwife  be  neceifary. 

Sect. 
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Sect.  XIL  *the  Reafon  why  a  greater  Force  is  made 
Ufe  of  h)  the  Mujdes  agalnfi  a  fmaller  Weight. 

I F  this  Matter  does  not  appear  yet  clear  enough 
,  to  every  one,  let  them  imagine  that  the  Mufcle 
j  DKI  {T'ah.  V.  Fig.  8.)  does  by  its  Force  move  the 
iKnob  of  the  Bone  RIAF  from  V  to  K,  by 
^  which  Means  the  Point  B  is  at  the  fame  Time 
raifed  to  M,  and  therefore  acquires  fo  much  more 
'  Velocity  than  the  Point  V  or  I,  upon  which  the 
<  Force  of  the  Mufcle  operates,  as  the  Arc  B  M, 
i  ot  the  Arm  B  C,  is  fo  many  Times  longer  than 
[the  ArcKV,  or  the  Arm  K  C  ;  and  therefore, 
[the  Mufcle  irfeU  will  be  but  a  very  little  contracted, 
:  as  it  is  plain  to  every  one  that  confiders  this  Mat- 
ter. 


i- 


Sect.  XIII.   ConviElions  from  the  foregoing   Ohfev 

njattons. 

Now  can  any  Body  that  judges  impartially  for- 
bear obferving  here,  that  the  great  Force  of  the 
Mufeles  which  is  required  in  exerting  their  Mo- 
tions in  the  abovementioned  manner,  is  fo  far  from 
a  Diminution  of  the  Wifdom  of  the  Creator,  that, 
on  the  contrary,  it  ought  to  be  an  Occafion  of 
Thankfulnefs  to  every  reafonable  Perfon;  foraf- 
much  as  their  gracious  Creator  has  been  pleafed, 
in  augmenting  the  Force  of  the  Mufeles,  to  caufe 
them  to  operate  in  fo  eafy  and  almoft  infcnfible  a 
Manner,  with  fuch  little  Contractions,  and  yet  at 
the  fame  Time  to  make  them  produce  the  Motions 
oi  the  Limbs  upon  which  they  ad,  with  fuch  an 
unequaly  greater  Swiftnefs  ? 

And  can  any  unhappy  Atheift  pretend,  that  he 
fees  neither  Wifdom  nor  Goodnefs  in  all  this  ? 
And  will  he  yet  afcribe  it  to  ignorant  or  accidental 
Caufes  ?  Every  Body  that  judges  impartially,  muft 
undoubtedly  think   him  very   malicious,  or  ftark 

blind 
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blind.  Much  more  muft  an  inconftant  and  wave- 
ring Mind  be  irrefragably  convinced  hereby ;  not 
only  that  a  wife  Contrivance  of  a  Workman  is  rc- 
quiiite  for  thefe  Purpofes:  But  even  that  a  great  ti 
Power,  yea,  a  divine  Power,  furpafling  all  that  in 
humane,  ihines  out  here  with  the  utmoft  Luftre. 

Sect-   XIV.  The  very  great  Strength  of  the  MufcleSi 

Ask  an  Atheift,  ask  a  Seep  tick,  askJ'a  great 
Mathematician  and  Philofopher,  ask  aU  Men  with- 
out Diftindion,  and  let  them  lay  if  they  can,  after 
what  manner  in  fiich  tender  Threads  of  Mufcles,  as 
are  rhofe  of  which  the  Flelh  of  Men  and  Beafts  is 
made  up,  a  Faculty  is  lodged,  by  which,  upon  their 
contrading  themfelves,  fuch  a  furprifing  Force  can 
be  produced,  as  is  exerted  by  them  in  their  Motion. 

And  let  no  Body  think  that  we  are  (peaking 
hyperbolically  to  magnify  the  Matter,  or  to  excite 
their  Aftonifhment :    For, 

Firfiy  Can  any  one  believe,  if  it  had  not  been 
demonftrated  by  that  great  Mathematician  Borelii, 
Far.  87,  88,  and  127,  that  when  a  Man  lifts  up 
with  his  Mouth  a  Weight  of  near  two  hundred 
Pound  with  a  Rope  faften'd  to  the  Jaw- Teeth 
(which,  according  to  him,  has  been  done  even  as 
far  as  to  three  hundred  Weight)  that  the  Mufcles 
named  the  Temporalis  and  the  Maffeter,  with  which 
People  chew,  and  which  perform  this  Work,  do 
exert  a  Force  of  above  15000  Pound  Weight  ? 

Secondly,  Can  any  one  fee  without  Aflonifhmcnt^ 
that  when  the  Weight  R  (TaL  V.  Fig.  p.)  of  fifty 
five  Pound  is  held  up  in  Equilibrio  by  the  Elbow 
B,  of  the  Arm  AB,  the  Mufcle  named  Deltoides 
D  C,  which  only  raifes  the  Arm  in  this  Pofitiony 
exerts  a  Force  of  above  doooo  Pound  ?  See  the 
{^iiXBoreUi,  Far,  124,  at  the  End. 

Thirdl^i 
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Thirdly^  If  any  one  hanging  his  Arm  diredly 
downwards,  lifts  a  Weight  of  twenty  Pound,  with 
!thc  third  or  Jaft  Joint  of  his  Thumb,  can  he  learn 
Ewithout  Amazement,  that  theMufcle  which  bends 
jthe  Thumb,  and  bears  that  Weight,  ufes  a  Force  of 
iabout  3000  Pound?  He  that  doubts  of  it,  may 
confult  the  abovementioned -Bor^///,  Par.  8^,  126. 

But,  Fourthly,  He  who  kts  that  the  Mufculi 
Glutai,  which  together  compofe  the  greatefl:  Part 
\oi  the  Buttock,  and  move  the  fame  about  the  Top 
;of  the  Hip-bone  backwards,  do  exert  a  Force  of 
;  about  300,000  Pound,  when  they  raife  a  Weight 
\oi6^  Pounds,  by  extending  horizontally  the  Bones 
lof  the  Leg  and  Thigh,  according  to  the  Experi- 
ment of  Borelii,  Par.  125,  I  fay  once  again.  Who- 
ever fees  and  underftands  this,  muft  needs  admire 
the  Power  of  his  great  Creator,  that  he  has  en- 
[dow'd  our  Mufcles  with  fo  vafl  a  Strength.  See 
Borelliy  Par.  125. 

Efpecially,  if  we  here  add,  Fifthly,  That  cal- 
culating all  the  Forces  of  the  Mufcles  that  are 
lexerted,  \^hen  a  Man,  {landing  upon  his  Feet, 
does  only  leap  or  fpring  upwards  the  Height  of 
iabout  two  Foot;  if  the  Weight  of  fuch  a  Man  be 
a  hundred  and  fifty  Pound,  the  Mufcles  in  that 
.Adion  will  exert  abovx  2000  Times  more  Force, 
sthat  is  to  fay,  about  300000  Pounds.  £orelli,pai\ 
ij6,  computes  it  yet  higher. 

And,  Sixthly,  That  the  Heart  at  each  Pulfe  or 
[Contraction,  by  which  it  protrudes  the  Blood  out 
ijof  the  Arteries  into  the  Veins,  exerts  a    Force  of 
above  100,000  Pounds;  fee  the  fame  Borelli,  Par, 
J6.  p.  II.  we  chufe  rather  to  fpeak  of  thefe  Mat- 
ters in  round  Numbers,  than  exadly  to  follow  his 
Calculations,  (which  are  every  where  larger)  that 
iwc  may  prevent  any  Cavilling  in  thefe  furprifing 
nd  wonderful  Matters. 

Sect 
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Sect.  XV.  ConviElioHs  from   thf  foregoing  Ohfe^ 


vattotts 


Tea,  if  the  Force  or  the  Mufcles  were  really 
much  fmaller,  ought  we  not  to  ftand  amazM  at  it, 
whilft  we  thus  difcover  in  our  Bodies  the  Divine 
Power  q(  our  Creator,  producing  fuch  flrange  Ef- 
feds  with  a  Matter  Co  fine  and  tender  as  the  Flelh 
of  an  Animal,  contriving  and  difpofing  them  in  fo 
narrow  a  Compafs,  and  adapting  'cm  to  fuch  regu- 
lar Ends  ?  When  we  fee  the  Joints  form'd,  and  their 
Motions  maintain^  by  perpetual  Fountains  of  Oyl 
and  Water  (oif  which  more  hereafter^  to  preferve 
them  fmpoth  and  fupple  ?  And  above  all,  wfien  we 
fee  fuch  furprifing  Force  in  many  Mufcles  fo  readi- 
ly obeying  his  Will,  that  is  to  fay,  moving  and  re- 
fting  as  we  pleafej  and  others  again,  moving  fpon- 
taneoufly  and  involuntarily  ;  and  farther,  a  Facul- 
ty or  Power  placed  in  the  Mufcles  themfelves, 
whereby,  tho'  their  Motion  ceafes,  they  are  con- 
traded  or  ihortenM ;  and  this  Power  balanced  by 
a  contrary  or  oppofite  one,  in  fuch  a  Manner,  that 
the  Parts  of  the  Body  may  alfo  keep  their  juft 
Proportions,  without  any  Concurrence  on  our 
Side ;  as,  for  Inftance,  the  Mouth  is  prefer v'd  and 
held  exadly  in  the  middle  of  the  Face,  by  two 
Mufcles  drawing  againft,  and  balancing  each  o- 
ther  ;  this  is  very  obvious,  when  one  of  thofe 
Mufcles  having  loft  its  Force  by  any  Difeafe,  the 
other  fhall  convulfe  or  draw  the  Mouth  awry,  and 
thereby  the  Face  will  be  deprived  of  its  beautiful 
Regularity  and  Uniformity. 

To  conclude  this  whole  Matter,  Can  any  one 
afcribe  ail  this  to  Chance,  crone  that  works  with- 
out knowing  that  he  makes  any  Thing,  and  this 
in  particular?  And  does  not  this  prodigious  Force 
which  the  Mufcles  e:xert,  raifehis  Thoughts  to  an 
Almighty  Workman,  and  the  Diredion  of  them, 
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0  infinite  Wifdom  and  Goodnefs  ?  And  can  he 
>bferve,  that  almoil:  inexprefiTible  Force,  which  his 
5ody  would  exert,  if  ail  the  Mufcks  thereof  fhould 
l^ut  forth  all  their  Strength  at  once,  without  being 
irud:  with  Amazement  at  the  fame. 

ij  He  that  cannot  yet,  in  the  Contemplation  of  his 
Iwn  Body,  difcover  a  God,  how  unhappy,  how 
ieplorable,  mufl:  he  be  > 

E  c  T.  XVI.  Tranjition  to  the  Demonflration  of  the 
Force  of  the  Mufcles. 

Whilst  I  am  writing  this,  it  is  objeded  tO 
le  by  a  certain  learned  Perfon,  that  what  has  been 
iid  about  the  Force  of  the  Mufcles,  will  not  ap- 
sear  to  all  Readers  fo  ftrange  as  really  incredible ; 
nee  it  will  qot  eafily  be  admitted  by  any  one 
'ithout  further  Proof,  that  a  Power  of  fo  many 
poufand,  yea,  hundreds  of  thoufand  Pounds, 
in  be  exerted  by  the  Flefh  of  a  human  Body : 
./hercfore  that  we  may  not  give  Occafion  to  A- 
^eifts  and  Scepticks  to  think  that  we  rather  a&d  to 
y  lomething  here  that  is  furprizing  and  uncom- 
rion,  than  what  is  true ;  it  feem'd  neced'ary  to  (hew 

1  fome  manner,  the  Grounds  of  our  Alfertions ;  He 
NX\d  indeed,  that  I  had  referred  thofe  who  doubt- 
1,  to  BoreUi  and  his  learned  Work,  but  that  the 
.;me  could  not  well  be  read  and  underflood,but  by 
ijperienced  Mathematicians  y  but  forafmuch  as  all 
it"  them  did  not  entirely  agree  in  their  Invelligati- 
ns  of  Nature,  the  unhappy  Philofophers  whom 
I  e  endeavour  to  confute,  might  pretend  from  thence 
1;)  avoid  the  Force  of  this  plain  Proof  of  a  great, 
towerful,  wife,  and  gracious  God. 

For  which  Reafon,  he  added,  if  it  could  conve- 
ikntly  be  brought  about,  it  would  be  of  great  Ufe 
p  demonftrate  this  Force  of  the  Mufcles,  which 
)  far  farpafles  ail  Belief,  upon  fuch  Grounds  as 

Vol.  I.  M  might 
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might  eafily  be  apprehended  by  a  feiifible Reader 
tho'not  well  verfl:  in  Mathematical  Sciences. 

This  Confideration  has  prevailed  on  me  to  infert 
here  the  following  fhorc  DigrcfTion,  which  may 
help  to  give  thofethat  are  unexperienced,  a  clearifi 
cr  Conception  of  v/hat  Borelli  has  difcover'd  in  this 
Matter,  in  which  I  have  therefore  reprefented  the 
greatn^^fs  of  tlie  Force  of  the  Mufcles  as  plain  as  1 
can,  without  adding  thofe  Mathematical  Demon-i 
.  ftrations,  which  are  To  tedious  to  fome,  and  fo  unin-i 
telligible  to  others  ;  requiring  nothing  more  of  oui 
Reader,  but  that,  befides  the  Knowledge  of  a  fe 
and  cornmonMechanicalInftruments,he  underftand: 
never  fo  little  the  Ufe  ot  the  Tables  of  Sines^  and  the 
Computation  of  plain  P-cdangular  Triangles,  which 
may  be  learn'd  by  any  reafonable  Perfon,  if  he  be 
rightly  inftruded,  in  a  Week  or  Idfs  ;  in  cafe  he 
thinks  t:h»s  great  and  convincing  Proof,  of  the  Per-; 
fcdions  of  his  Creator,  deferves  fuch  Pains  :  How« 
ever,  if  there  be  any  who  have  no  Inclination  thi<i 
way,  they  may  pafs  by  thefe  Demonftrations,  and 
proceed  to  the  following  Matters. 

Sect.  XVIL   Brief  Demonftration  oj  the    Force  dy 

the  Mufcles. 

i.  ^^T  O  W  to  reprefent  to  an  ordinary  Capaci-i 
J[^  ty,  and  convey,  in  fome  meafure,  to  thdi 
meaneft  Underftanding  a  clear  and  diftind  Notior> 
of  the  great  Force  of  a  Mufcle,  as  it  were  by  Gra-. 
dacions:  Let  usUippofe  {'Tab.  VI.  Fig.  5.)  that  the 
Mufcle^  K  D  Q^P,  is  the  Dehoides -,  of-  which 
mention  has  been  made  above  (§.  14.)  whofc  Of-) 
lice  is  to  lift  up  the  Elbo\r, 

2.  This,  according  to  Bojelii,  (§.  82.)  is  a  Ra- 
dius Mafcle,  compofed  of  feveral  Pkimiformar  Muf 
cies,  like  H  Z  Q  L,  and  G  V  P  VV.  See  below  1 54 

3.  Let  us  here,  for  Plainnefs  and  Convenienc) 
fake,    imagine  this  Mufcle  to  conlift  oaly  of  thel< 

twc 
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two  D'umiformar  Miifcles,    viz,  H  Z  Ci.  L,  and 
G  V  P  VV. 

4.  How  this  Force  will  be  calculated,  when  the 
Mtifcle  is  composed  of  more  plumiformar  Mufcles 
than  two,  will  be  made  appear  hereafter. 

5.  Thefe  Mafcles  are  CulLd  Plumiformar  ;  be- 
^aufe  that  in  G  VP  V/,  the  moveable  Tendon^ 
D  G  P  has  inferred  into  it,  on  both  Sides,  a  great 
Number  of  carnous  Fibres,  as  G  V  P  W,  all  which 
like  the  (ingle  Feathers  of  a  Qj;iil,  run  parallel  to 
each  other,  and  are  failen'd  to  the  oppofiie  Ten- 
don V  P  W,  which  being  immoveable,  cannot 
follow. 

6.  Seeing  therefore,  thefe  carnous  Fibres,  G  V" 
and  G  W,  are  bo.h  ot  them  fafl:  and  immoveable 
at  V  vV;  and  feeing,  that  each  of  them  is  to  be 
contraded  by  a  Power,  be  it  what  it  will ;  the 
Confeqiience  muft  be,  that -of  Necellity  they  are 
to  be  arawn  upwards,  together,  from  G  to  N. 

7.  Afcer  the  fame  manner,  like  wife,  the  Point  H 
is  drawn  up  to  O,  in  the  other  plumiformar  Muf- 
cle,  H  Z  Q^L,  by  the  Contradion  of  all  the  late* 
ral  Fibres,  as  H  Z  and  H  L. 

8.  We  fee,  that  the  Poinis  H  G,  or  rather  the 
Tendons,  D  H  and  D  G,  beitv;  lifted  up  to  O  and 
N;  the  Point  D,  and  therewith  the  Tendon  K  D, 
mnfl  neceflari'y  follow  diredly,  and  be  drawn  up, 
in   a  right  Line,  10  X. 

9.  If  the  Forces,  which  draw  the  Points  H  and 
G  upwards  to  Q^and  P,  be  equal,  the  Obliquities 
or  Angles,  H  DX  and  G  D  X,  mufl  certainly  ba 
equal  alfo  ,•  then  taking  this  for  granted,  as  we 
fuppofe  it  is  ;  it  follows,  that  there  will  be  an  E- 
quality  in  the  miifcular  Fibres,  aforementioned, 
not  only  as  to  their  Obliquities  or  Angles,  N  G  M, 
N  G  R  and  O  H  L;  O  H  Z,  which  thefe,,  and 
all  the  other  Fibres  form  with  tliere  moveable  Ten- 
dons, H  Q_  and  and  G  P  i  but  there  will  alfo  be 
an  Equlicy  lo  their  Forces.  M  2  i& 
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■    10.  Thefe  Angles  H  D  X  and  G  D  X  ^  as  alfc 

V  G  N  and   W  G  N,    and  in  the  other  Mufcle 
Z  H  O  and  L  H  O  (which  form  the  Dirediom 
of  the  obliquely  drawing  Forces  D  G  or  D  Ij^4fa 
with  the  Diredion  of  the  perpendicularly  drawing 
Force,  D  X  ;  and  of  the  mufcular  Fibres,  G  V,  wc 
G  W,  or  H  Z,  H  L  with  their  moveable  Tendons^ 
fliallhereafter,  forBrevityfake,  call^«g/^j  of  Obliquity 
li.  To  proceed;    let  B  be  the   Elbow   upqd 
which  the  Weight  T,  hangs  ,•  let  B  I A  be  the  i^p 
per  Bone  of  the  Arm  or  Humerm  ;  let  K  E  F  A  b( 
the  round  Bone  thereof,  which  can  turn  in  the  Ca- 
vity E  F,  in  the  Shoulder,    about  the  Center  Qyim 
and  laflly,  let  the  Tendon  D  K  I,  which  is  infert'il^ 
ed  in  the  Bone  at  I,  touch  the  round  Bone  at  K 
at  the  Extremity  of  it.  |  |f 

12.  Thus  it  mufl:  appear  to  every  one,  tha 
when  the  Tendon  DKI  (8)  is  drawn  up  to  X 
according  to  the  Line  K  X,  the  whole  Bone  I  B  A 
will  turn  about  the  Center  C ;  and  K  will  be  mo 
ved  to  «,  and  ^  lom-y  \is  plain  the  Weight  T,  bj 
the  contradting  Power  of  the  two  plumiformai 
Mufcles,  muft  thus  be  lifted  up. 

13.  This  therefore  is  a  fhort  Defcription  of  th( 
Adion  of  the  Mufcle  Dehoides^  when  it  lifts  u| 
the  Weight  T  hanging  upon  the  Elbow B  ;  or  ra 
ther  poifingit  in  Equilibro. 

I  4.  To  enquire  further  into  the  Force  of  thi 
Mufcle,  let  us  begin  from  the  Weight  T,  and  pro 
ceed  upwards  to  the  Mufcle. 

15  .  This  Weight  T,  according  to  the  Obferya 
tionof  Borelliy  (§.  84)  is  found  to  be  55  Poun 
which  (the  Weight  of  the  Arm  beng  included) 
what  being  hung  at  the  Elbow  may  tolerably  b 
fupported. 

16  Since  the  Weight  T  draws  the  Bone  of  th 
Arm  BAI  downwards  j  and  the  Tendon  IKD 
draws  the  fame  upwards^  by  the  Force  of  th 
MufceDCi?.  17.1 
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17.  It  is  eafy  to  perceive  (and  is  what  has  been 
obferved  before)   that  thefe  two  Powers  here  do 

I  refift  each  other,  like  th^  Steelyard^  or  angular  Ba- 

,  lance,  B  C  K. 

:"  18.  We  likewife  fee  that  the  Arms  of  this  Ba- 
lance, B  C  and  K  C,  are  of  very  unequal  Lengths. 

1  p.  Now  every  Body  knows  that  a  Weight, 
I  fuch  as  t  here,  drawing  with  a  Chord  /  r  D  K,  the 
\  fliorteft  Brachium  or  Arm,  C  K,  muft  be  much 
*  greater  than  the  Weight  T,    which  hangs  at  the 

longeft  Arm,  C  B,  to  caufe  them  to  balance  one 
'another. 

And  therefore  we  fee,  by  thefe  unequul  Bracbia, 
;BCK,  that  the  Force  of  the  Mufcle  DQ^P, 
which  draws  the  Arm  KC,  inftead  of  the  Weight 
ty  muft  be  greater  than  the  Gravity  of  the  Weight 
'T,  or  55  Pounds. 

21.  To  proceed,  then,  to  fhew  how  much  the 
Force  of  this  Mufcle  muft  be  greater  than  the 
Weight  T  :  It  is  a  known  Rule  in  Mechanics^  that 
:if  the  Weights  T  and  ^,  are  faften'd  to  a  Balance 
'of  unequal  Arms  turning  at  C  (which  either  hang 
ftreight  down,  as  in  T'ab.  VI.  Fig.  2  ;  or  makes  an 
Angle  at  C,  as  in  Tab.  VI.  Fig.  3.)  each  of  them 
drawing  at  right  Angles  at  K  and  B,  the  refpedive 
Arms  of  the  Balance,  the  Weight  t,  hanging  at 
the  Ihorteft  Arm  K  C,  muft  be,  in  order  to  make 
an  Eqnilibrum,  fo  many  times  greater  than  the 
Weight  T  at  the  longeft  Arm;  as  the  longeft 
Arm,  B  C,  is  longer  than  the  (horteft  Arm,  K  C. 

2  2.  Every  one  that  doubts  of  this,  niay  from 
Experience  be  convinced,  by  making  fuch  Balan- 

■  ices  or  Steelyards,  which  may  be  affeded,  by  bring- 
'ing  the  Gravity  of  the  Arm  it  felf,  in  fuch  a  Poli- 
tion  with  the  Weight,    as  Mathematically  to  ob- 
ferve  an  Equilibrium  therein. 

23.  Now,  granting  the  Rule  (21)  to  be  true,  as 
it  apparently  proves  to  be ;   Borslli  find^  (§.  84 ) 

M  3  b> 
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t>y  exacl  Scrutiny,  that  the  Length  of  the  Elbow  ^ 
B  C,  C^ah.  VI.  Fig.  I.)  from  B,  where  the  Weighs 
T  is  luf]-  ended  to  C,  the  middle  ot  tnb  round  Bone 
or  Joint  (which  Lengtn  BQ  makes  the  lor.jreft  i 
Arm  of  the  Balance)  is  tourteen  Times  as  lone;  as  .^ 
Ji  C,  the  half  ThicLnefs  ofthefaid  round  Bonec 
KrE  F  A;  the  Semidiamitcr  of  wnich  makes  thee 
ihortcft  Arm  of  the  Balance. 

24.  For  wnich  Reafon  then,  according  to  the 
forefaid  Rule  (21)  the  Tendon  K  D,  drawmgfrom 
the  fliorceft  Arm  K  C,  ought  to  have  fourteen 
Times  the  Force  of  the  Weight  T,  in  order  to 
reduce  the  whole  to  an  Equilibrium. 

Now  this  Weight  T,  according  to  (15)  the 
ObferV^ation  6*1  Borelliy  is  55  Pounds  :  So  then  the 
Force,  wherewith  the  Tendon  JCD  muff  be  draw, 
^ip  by  the  Mufcle,  or  by  the  Weight,  in  order 
maintain  the  fa.d  Equilibrium,  is  equal  to  i 
Tim^s  55,  or  to  770  Pounds. 

2  5 .  And  thus  we  fee  how  much  the  Force,  whic 
the  Mufcle  D  Q^P  exterts,  muff  over-balance  t 
Weight  T,  whicn  it  raifes  up  only  from  the  He 
qf  the  Steelyard  B  C  K  i     becaufe  it  draws  t 
fhortefl:  Arm  K  C. 

26,  For  Inftance,  imagine  the  Tendon  K 
continued  to  r  ;  and  further,  fuppofe  the  Weig 
^,  hanging  perpendicularly  from  the  Pulley  at 
and  fo  faften'd  to  the  Tendon  K  D,  that  the  P 
ley  may  play  (or  run  round)  ;  'tis  manifeft,  th 
the  Weight  t  muft  amount  to  770  Pounds,  if 
poiies  the  Weight  T,  or  makes  an  Equilibria 
with  it. 

27.  But  now  if  this  Force  of  770  Pounds  we 
to  be  produced  by  two  other  Forces  operating 
bliquely,  according  to  D  G  and  D  H  (mflead 
the  Weight  t,  whofe  Power   is  diredcd   by  t 
flraitLine  KDk)  we  fliould  perceive  this  Moti< 
to  be,  according  to  what  the  two  plumiform  ^ 

Mufcles 
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Vfufcles,  H  Z  (IL  and  G  V  P  W,  muft  neceffa- 
ily  be  apprehended,  by  their  moveable  Tendons, 
3  Q_and  D  P,  to  produce. 

28.  It  is  then  plain,  that  each  of  thefe  two  p'u- 

■niformar  Mufcles,  H  Z  Q^L  and  G  V  P  W,  muft 

aife  the  half  of  770  or  385  Po^ndsi  it  being  gran- 

i,  that  the  Forces,  as  well  as  the  Angles  oj  Ohli- 
mty  H  D  X  and  G  DX  (10)  of  each  plumifor- 
.nar  Mufcle,  are  equal  to  one  another. 

2p.  Thtredoes  therefore  occur  in  this  mufcular 
Jcrudure  another  Machine,  or  rather  a  Pulley, 
(vhereby  we  may  learn,  that  the  plumiformar 
vlufcles  will  each  of  them  exert  a  greater  Force 
,^han  385  Pounds,  or  770  Pounds  together;  and 
his  Augmentation  of  thtir  Force  is  owing  10  the 
\  Iteration  of  the  Line  of  Direction  of  the  Power 
.  .ich  here  draws,  by  thefe  two Mafcles obliquely; 
Icviating,  at  the  fame  lime,  from  the  direct  Line 

D  H  r,  and  forming  the  Angles  K  D  G  and 
^  DH. 

30.  To  prove  this,  fappofe  (X^b,  VI.  F'g.  4.)  a 
jight  K,  of  770   Pounds,    hanging  at  a  Cord, 

.  D  r,  which  turning  over  a  Pulley  r,    has  as  its 

.iier  End,  another  equal  Weighc  t,  viz..  of  770 

.^ounds  capable  of  fupporting  the  firfi:  Weight  K. 

31.  Now  let  It  be  imagined,  that  this  Weight  t 
s  taken  quite  away;  but  ro  fupply  its  Place,  two 
)^her  Weights  are  fubftituted,  x^;z,  PandQ;  the 

^ords  of  which  Weights,  'oiz.   P«  DandQ^^  D, 
n  about  the  Puliies  n  and  bj  and  both  are  fa- 

uu/d  to  the  Rope  X  D  at  D;    and  from  the  An- 

!5els«  DXand  ^  DX. 

32.  It  is  plain,  that  if  the  Weights  P  and  Q^  be 
^qaally  h§avy,  and  tne  A:igels  oj  their  Obliqujty  ( 10) 
-^  D  X  and  ^  D  X,  be  rqual,  each  of  them  mufl 

ic  the  haUof  tne  Weignc  K,  which  is  compa- 
-i  10  be  770  Pounds,  that  is  to  fay,  each  muft 
aife  315  Pounds. 

M  4  33    This 
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33.  This  is  what  is  obfcrv'd  before  in  the  Caft' 
of  the  two  phimiformar  Mufcles,  Z  Q^L,  and 
V  P  VV,  (28)  with  no  other  Difference  than  here, 
inftead  of  the  two  plumiformar  Mufcles,  two 
Weights,  P  and  Q,  are  fubftituted,  to  render  the 
Demonftration  more  intellisjible. 

34.  But  here  oGCurs  another  notable  and  knowr 
Truth  in  Mechanicks  :  If  two  equal  Weights,  P 
and  (^  do  hold  in  Equilibrium  a  third  V/eight  K, 
with  the  /Apparatus  of  Cords  reprefented  here,  ir 
l^ab.  VI.  Fig.  ^.  and  defcribed  (31)  each  of  thofe 
two  Weights,  P  and  Q,  muft  be  fo  many  Times 
heavier  than  the  half  of  K  (or  385  Pounds;  as  the 
Line  D  G  is  longer  than  D  X. 

35.  Obferving  at  the  fame  Time,  that  the  Ratk 
(or  apparent  Length  with  Refped  to  each  othcr^ 
of  the  Lines  D  G  ard  D  X,  are  foimd  by  taking ^^ 
lihitum,  a  Point,  as  X,  in  the  extended  Line  K  D. 
and  from  thence  drawing  the  pricked  Line  X  G. 
fo  as  to  make  the  right  Angle  G  X  D. 

36.  To  know  then  how  many  Times  the  Weight' 
P  and  Q^are  each  of  them  greater  than  the  half  0 
K,  or  385  Pounds,  we  need  only  enquire  how  ma- 
ny Times  DGis  longer  thanD  X. 

37.  And  this  is  found  by  knoWi'ng  the  Chord  0 
the  Angle  of  Obliquity,  G  D  X  (or  the  Number  0 
Degrees  fubtended  by  a  Line  falling  at  right  An 
gles  at  X,  and  cutting  Part  of  the  Arc  of  the  Cir- 
cle at  the  Points  X  or  G,  the  Centre  of  which  Cir 
cle  is  to  be  at  D)  :  Therefore,  having  found  th< 
Angel  GDX,  the  Angle  D  G  X  is  known  0 
Courfe;  becaufe  the  whole  Triangle  being  redan 
gular,  the  two  Angels  GDX  and  D  G  X,  mui 
be  equal  to  one  right  Angle,  or  the  Angle  D  GX 

38.  After  which  (35)  drawing  a  Line  at  Plea 
fure  dx  {Tab.  VI.  Ftg.  5.)  and  fo  as  it  may  be  di 
vided  into  385  Parts,  by  a  Pair  of  CompaiTes,  anc 
flrawing  from  it  at  x  another  Line  x  w,  wLch  make 

th 
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the  right  Angle  dxm,  and  drawing  from  d  ano- 
\  ther  Line,  d  n^  which  muft  cut  xm  ^tg^  and  form 
[with  x^  the  known  Angle  of  Obliquity  xdg. 
I      39.  Then  if  we  meafure  the  Line  dg  with  the 
k  Compafles,  and  obferve  how  many  fuch  Pares  (of 

which  385  make  up  the  Line  d  x  in  thislnftance) 
i  are  contained  in  the  fa!d  Line  dg^  we  (hall  find,  iw 
\  this  Cafe,  the  Parts  of  dg  to  amount  to  about 
\  442,4.     Whereby  it  will  be  known  that  ^x,  in  Fig. 

5.  or  D  X  in  Fig.  4.  Is  to  dg^  or  D  G : :  As  385  : 

To  442. 

And  according  to  the  Rule  (3  4)  that  the  Weight 
:  P  or  Q^,  will  each  of  them  amount  to  442  Pounds, 

and  confequently  fo  far  exceed  the  ha'f  of  K,  be- 
\  ing  385  Pounds:  By  this  way,  even  thofe  who  do 
i  pot  underftand  Mathematicks,  may  be  made  to 
\  apprehend  thefe  Demonflrations. 

41.  But  they  who  have  made  the  leaft  Progrel^ 
in  that  Science,  and  are  but  tolerably  verfed  in  the 
Calculations  of  plain  Trigonometry,  may,  with- 

I  out  this  round-about  Way  of  Admeafurement,  or 

making  the  new  right  angled  Triangle  d  x  gy  (Tab, 
I   VI.  Fig.  5  .have  Recourfeto  theTablesof  ^S/'wer,  Se- 

cants,  and  Tangents,  with  the  fame  Eafe  as  if  the 
[- '  Line   D  X  ( Fig,  4. )  were   really   divided   into 

10,000,000  of  Parts  ,•  or,  if  fo  much  Exadnefs  be 

n^t  required,  into  any  lefs  Number. 

42.  For  if  you  fearch  thofe  Tables  for  the  fe- 
cant  Line  of  fuch  a  Number  of  Degrees  as  the 
Oblique  Angle  G  D  X  contains,  you  have  exaiSl- 
ly  the  coullituent  Number  of  Parts  of  the  Line 
D  G. 

43.  And  comparing  thefe  10000,000  Parts,with 
the  Number  found  in  the  Secant  correfponding,  you 
will  have  the  Proportion  of  D  X  to  D  G ;  or  know 
how  many  times  D  G  exceeds  D  X  in  Number  of 
Parts;  and  confequently  how  much  heavier  the 
Weight  P  is  than  the  half  of  the  Weight  K. 

There 
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Therefore  it  appears, 

44.  That  as  the  Radinsy  or  10.00O3O00  :  To 
the  Secant  of  the  Angle  oj  Obliquity  G  DX  :  :  So 
is  D  X  :  To  D  G  j  or  Q^6)  the  half  of  the  Weight 
K,v  to  the  Weight  P. 

45.  Now  to  bring  this  home  to  our  Cafe,  BoreUi 
finds  (§.82.)  that  the  Obiiquities  of  the  Tendons 
D  G  and  HD[Xah.  VI.  Fig,  i.)  i.pon  the  Tendon 
K  D  X,  njiz..  the  Angles  X  D  G  and  X  D  H,  ar^ 
equal,  each,  to  30  Degrees;  and  the  Secant  of 
30  Degrees,  as  appears  by  the  faid  Tables,  is 
11.547,005. 

46.  Now  fince  an  Tnconveniency  attends  th& 
Greatnefs  of  thefe  Numbers  i  and  iince  the  Cal- 
culation here  before  us  does  not  Teem  to  require  fo 
great  Exadnefs,  the  Pioportions  may  be  fufficient- 
iy  exprefled,  tho'  as  m.any  Letters,  or  Cyphers  be 
•utcfffiom  each  of  thefeNumbers(i';2:..  100.000,00 
and  11.5470,05)  as  fhall  be  thought  convenient  i 
that  if  from  each  five  Figures  or  Cypher  be  laid 
afide,  the  remaining  Proportion,  100  and  115,  will 
exprefs  this  Matter  clearly  enough :  Therefore,  if 
DX  were  to  be  divided  into  looParts,  D  G  wouM 
.as  much  exceed  D  Xas  11$  exceeds  100. 

47.  Suppoiing  the  Cafti  to  fland  thus  ;  Thefe 
100 Parts  (or  the  Radius)  according  to  (34)  :  Are 
to  115,  or  the  Secant  of  30  Degrees  (  or  l3  X  to 
G  D)  : :  As  385  Pounds,  or  the  Half  of  the  per- 
pendicular Weight  K:  To  442  Pounds,  or  the  o- 
blique  fufpended  Vv  eight  P  {'T.ih.  VJ.  Fig.  4.) 

K 
Which  is  in  brief  thus  ;  D  X :  G  D : .—  :  P,  or 
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the  fame  in  Numbers  ,*  loo  :  115  :  :  385  .'442. 

48.  Now  this  Weight  P,  reprefcnts  the  Force  of 
the  plum  iformar  Muicle,  G  VP  W  (Tah  VI.  Fg.i.) 
which  therefore  in  this  Cafe  mufi  be  442  Pounas. 

4i/.  And 
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49.  And  thus  we  iee  how  the  mufcular  Force, 
whicn  was  augmented  before  (24  and  25)  by  the 
^{horv'cis  of  tl;e  Arm  ot  the  Steelyard,  is  here  yet 
ImorL  augmented  by  the  Obliquity  of  thisDraiig':t 
liendin^ towards  DP  i   namply,  from  385  to  442 

iPouods. 

50.  So  that  in  cafe  the  Tendon  D  P,  were  leng- 
thened to  i,  and  moved  about  a  Pulley  there,  a 
[Weight  qy  mi  ft  be  fufpended  to  it  there  ;  and  like- 
wife  one  of  the  fame  bignefs  muft  draw  the  Ten- 
don D  Q,  to  the  Liid,  that  by  making  together 
884  Pounds,  they  may  raifc  diredtly,  or  perpendi- 
tculariy,  th-^  Tendon  DK,  by  their  oblique 
jDraught;  whofe  Force,  according  to  the  Diredti- 
on  D  X,  is  eq  lal  only,  to  770  Pounds. 

!  51.  But  if,  farther,  we  fhou'd  again  rem.ove  the 
^Weight  ^,  as  before,  and  raife  the  Tendon  DG, 
according  to  the  D;rt(5tion  D  P,  with  tlie  fame 
Force  of  442  Pounds,  by  the  Help  of  the  two  ob- 
liquely 26ting  Powers,  according  to  G  V  and  G  W. 
5  2.  The  fame  Machines  or  Pullies  occur  here  as 
before  (29,  &c.)  {lab.  VI.  Fig.  4.;  and  the  fame 
Properties  in  all  Points. 

53.  And  it  follows  (3  2  and  33)  that  the  Powers 
S  V  and  G  W,  acting  accordingly  (7^^^.  VI.  Fig.  i.) 
each  will  raife  to  the  half  of  442,  or  221  Pounds. 

54.  As  alfo,  that  the  Force  G  VV,  in  order  to 
operate  as  aforefaid,  muft  be  as  many  times  great- 
er than  221  Pounds,  or  the  half  of  the  Weight  q^ 
as  G  VV  is  longer  than  G  S;  fuppofing  again  (35:) 
that  G  S  W  is  a  Right  Angle. 

55.  The  Proportions  of  both  which,  G  S  and 
G  W,  are  found,  it  the  Angle  of  Obliquity  S  G  W 
be,  moreover,  known  ;  after  the  fame  manner  as 
we  have  (hewn  above  (fromPropoficion  35  to  44.) 

$6.  That  is  (by  the  Rule  44)  As  the  Radius,  cr 
1000,  000  :  Is  to  the  Secant  of  the  Angle  of  Obliquity 
S  G  W  (or  by  34) : :  So  is  the  Half  of  242  or  221 

Pounds; 
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Pounds  :  To  the  Force  that  muft  ad  according  to 

57.  Now,  in  order  to  difcover  the  Power  of  j 
thislaft  Force,  Borel^i  finds  (§.82,)  that  the  Angle  o/o'l 
Obliquity^  S  G  VV,  made  by  the  contrading  of  the 
carnous  Fibres  G  W,  with  their  moi^eable  Tendon 
GP,  is  an  Angle  of  8   Degrees;  the  Secant  of )i 
which  (ftriking  of  the  two  laft  Cyphers)    appears  s 
by  the  Tables  to  be  100,5)82  .-58. 

58.  And  confequently  according  to  47. 

As  ioo,oDO,  or  the  Radius:  To  the  Secant  of  8 
Degrees,  or  100,982  ::  So  is  the  Force  of  221 
Pounds  drawing  diredly  :  To  223  Pounds;  or  the 
Force  which  draws  obliquely,  according  to  G  W, 
when  it  raifes  the  faid  221  Pounds  perpendicularly, 
according  to  the  Diredion  G  S. 

Which  in  fhort  ftands  thus  ,* 
1 00000  :  100982  :  :  221  :  223. 

5 p.  So  then  the  carnous  Fibre  G  VV",  exerts  a 
Force  of  223  Pounds  in  this  Cafe  when  if  operates 
fingly ;  and  when  the  plumiformar  Mufcle,G  V  P  W, 
has  no  more  than  this  only  moveable  Fibre,  G  W, 
onjthis  lide. 

60.  We  will  fuppofe  it  to  be  really  fo,  in  order 
to  render  it  more  intelligible  to  unexperienc'd  Per- 
fons ;  and  afterwards  briefly  fhew,  how  it  wou'd 
be,  in  cafe  there  were  in  each  half  G  P  W,  of  the 
plumiformar  Mufcle,  as  many  more  Fibres  as  may 
be  imagined. 

61.  In  the  mean  while,  fince  according  to  this 
Suppofition  there  are  two  plumiformar  Mufcles,  as 
G  V  P  VV  and  H  Z  Q^L,  of  which  this  great  Mufcle, 
or  Dehoide.f,  is  compofed  ,*  and  fince  each  plumifor- 
mar Mufcle  has  two  Sides,  each  of  which  (59) 
exerts  a  feparate  Force  of  223  Pounds,  and  joynt- 
ly  a  Force  of  44<5  Pounds  ;  this  then  is  the  Force 
of  the  whole  piuiniiormAr  Mufcle,  G  VP  VV. 

62.  That 
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62.  Thus  we  fee  that  this  whole  Dehoides^  confi- 
fting  of  two  plumiformarMufclcs,  or  four  half  Sides 
thereof,  by  the  Force  of  the  Steelyard  BC  K  (25) 
dees  balance,  by  the  firll  oblique  Draught  of  the 
mufcular  Fibres,  G  V,  G  W  and  H  Z,  H  L,  a  Force, 
or  Weight,  four  times  223  Pounds,  or  Spi  Pounds, 

So,  that  inflead  of  the  Force  of  each  carnous  Fi- 
bre, G  W,  &c.  there  hung,  fufpended,  a  Weight  p, 
of  223  Pounds  each  ;  four  fuch  Weigiits  mull  ope- 
rate with  the  fame  Force,  as  the  four  Sides  of  the 
two  plumiformar  Mufclesj  and  thereby  the  Weight 
T,  hanging  to  the  Elbow  B,  wou'd  be  kept  ia 
Equilibrium. 

6^.  Now  to  pafs  on,  further,  to  a  greater  Aug- 
mentation of  the  Force  of  the  Mufcles,  produced 
by  the  the  Strudure  of  carnous  Fibres,  GV,  GW, 
Z  H,  HL,  (JTc.  which  are  moveable  ;  and  alfo  pro- 
duced by  the  Texture  of  the  Mufcles  themfelves. 

64.  We  find,  after  the  niceft  Scrutiny,  that  thefe 
mufcular  Fibres  W  G  {"Tab.Yl,  Fig.  i.)  haveof  fc- 
veral  little,  hollow Interftices  ;  which,  whilft  the 
Fibres  are  extended  lengthwife,  ^s  A  B  C  D  E 
{T'ab.  VI.  Fig.  I.)  are  included  within  right  Lines  y 
but  when  the  Power  which  extended  thefe  Fibres 
ceafes,  thefe  Interftices  appear  in  circular  Figures, 
as  wg,  &c.  (or  G  M  W,  Tab.  VI.  Fig.  i.) 

65.  If  now,  by  the  Fibre  W  G,  being  immove- 
able at  G,  a  Weight  T,  fufpended  to  it,  muft  be 
raifed  'tis  plain,  that  in  performing  fuch  an  Adion, 
by  any  Force  (  whatever  it  be)  the  Breadth  or 
Thicknefs  of  the  faid  Fibre  muft  be  imagined  to  be 
encreafedj  and  the  Length,  at  the  fame  time, 
muft  neceflarily  be  diminlfhed. 

So  that  the  Parts  A  B  C  D  E  {Fig.  i.  Tab.  VII.) 
be.'ng  dilated,  or  made  wider,  do  affume  the  Fi- 
gures abode;  by  which  the  Length  of  the  Fibres 
W  G,  becomes  vifibly  (hortned  ,*  viz..  from  W  G 
to  w  g ;  and  the  Weight  T,  at  the  fame  time,  is 
rais'd  up  to  t.  66  This 
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66.  This  Tumtfuction,  orSweliing  of  the  Fibres, 
which  compofe  the  Body  of  the  Mufcle,  does  pall 
pably  appear  in  feveral  Parts  of  our  Bodies  ;  and  in 
feveral  particular  Mufcl.s,  which  coi^trad  them- 
felves  in  th.^  Exercife  of  their  proper  Functions. 

Lee  any  Man^  with  either  Hand,  take  hold  of 
his  other  Arm  juil:  below  the  Elbow,  to  convince 
himfelf,  whether  orno  he  does  not  feel  the  Mufcies 
of  tne  Ann  fwjlling  and  contracting  themfelves, 
when  he  opens  and  fhuts  theFingers  of  the  Hand 
which  he  iqueezes  that  way  below  the  Elbow.  • 

67.  Now  whether  the  Figure  of  thefe  long  Parti- 
cles, or  little  Tubes  ABODE  (Tab.  VII.  Fig.  1.) 
be  round,  asabcde^  or  whether  they  may  be 
imagined  Square,  as  ^^c^^,  the  better  to  determine 
their  Co-operation  with  other  Fibres,  we  fliall  not 
pretend  here  to  decide  ;  it  being  a  Xlatter  foreign 
to  our  prefent  Purpofe. 

68.  "Neither  do  we  here  enquire  after  what  man- 
ner, or  by  what  Caufes  the  Interfaces  ABC,  tXc. 
become  thicker,  or  how  they  aifume  the  Form  of 
ahcy  &c.  ;  concerning  which,  we  leave  every  Man 
to  enjoy  his  own  Opinion,  till  the  true  and  cer- 
tain Manner  thereof  be  clearly  and  inconteftably 
demonftrated. 

6p.  This  is  certain,  that  each  carnoUs  Fibre, 
as  W  G,  confifls  of  a  multitude  of  little  Inftruments, 
as  AB  C  D  E,  each  of  which  do  become  thicker 
and  Ihorter  in  Motion. 

70.  The  Truth  of  the  laft  appears  experimentally 
from  above  (66)  ;  it  remains  therefore  to  (liew  thcfe 
little  Indrument,  a,  b,  c,  d,  e,  /,  &c.  (T'ab.  VIL 
Fig'  2.)  in  each  Thread,  ap^  where  a  Contradion 
happens  (and  confcquencly  the  Breadth  ma/l  be 
augmented)  are  very  many  in  Number,  and  the  Mi- 
nutenefs  of  each  exceeding  fine. 

71.  Let  us  fuppofe,  in  'Tah.  VII.  Fig.  ^.  a  e 
to  be  a  Fibre  with  Incerftices  i    which,    in  its 

utmoft 
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ntmofl:  Extenfion,  reaches  to  e,  or  is  of  the  Length 
a  e  ;  2it  the  Tendon  whereof  a  Weight  q,  being  luf- 
.pended,  ,it  is  held  in  an  Eqiiiiibrium ;  but  as  fooii 
as  ae  is  oontracied  co  a  dy  the  VVei^^ht  q  is  raifed 
to  P. 

7  2.  Imagining  this  Fibre  a  e,  to  confifl:  but  of  one 
Machine,'y/2:..  a  I?  c  d,  it  wou^d  be  able  to  rife 
the  Weight  ^  up  to  P  i  becaufe  theLine  a  e  wou'd 
even  by  this  means  be  contraded  to  a  d. 

73.  But  that  this  will  n^ot  anfwer  the  Motion  of 
miiibular  Fibres,  which  we  are  here  accounting 
■for,  appears  ; 

Ftrfly  Becaufe  when  the  Machine  a  e  is  fo  long, 
the  Tnicknefs  b  c,  would  be  incomparably  greater 
than  we  now  perceive  in  contraded  Mufcles. 

74.  For  if  a  double  Fibre  ae^  were  two  Inches 
long,  which,  by  contradion  or  fwelling,  mufl 
be  blown  up  into  the  circular  Figure  ab  c  dy  the 
faid  Circle  would  be  4  Inches,  and  its  Diameteti^  c, 
above  one  Inch  and  a  Qiiarter  ,  as  is  plain  to  thofe 
who  know  that  the  Circumtcrence  of  a  Circle  Is 
to  the  Diameter,  As  22  to  7,  or  thereabouts 

75.  We  have  chofen  here  to  reprefent  an  extended 
Fibre  rather  by  a  long  Line,  and  a  contraded  one 
by  a  Circle,  than  by  a  Tube  and  a  Glebe,  to  which 
there  Rcfemblance  bears  greater  AfFinity  ;  becaufe 
we  wod'd  render  the  Matter  as  intelligible  as  may 
be  to  ail  Capacities. 

7(5.  Secondly^  If  the  whole  Fibre  coiifified  of  one 
Machine  only,  SLsabcd,  and  one  fhou'd  cut  it 
acrofs  at  b  c,  the  whole  Fibre  would  at  once  be 
difaoled  from  concrading,  or  exerting  its  drawing 
Power,  fo  that  it  could  never  draw  itfelf  back  to 
a';  b.:r  more  efpecialy,  if  the  Contradion  be  per- 
tormedby  filling  the  Maciiine,  or  by  the  Expanfion 
of  any  Matter  included  rherein  ;  but  in  a  Mufcle 
catacrofs.  Experience  proves  a  Motion  or  Contra- 
dion, even  afcer  its  F^bies  are  cut  afunder. 

77-  If 
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77.  If  now  the  Fibre  confiftedof  two  Machin^jj 
akgm  and  gh  dt\  and  which  fhou^'d  be  divided 
from  one  another  at  ^  c  through^,  the  firfl  Machine 
muft  be  contraded  to  a,  and  the  fecond  to  d. 

78.  But  if  this  fhoiild  happen  at  k  m^  the  Part 
akm  being  cut  through,  would  not  be  able  to 
contrad  it  felf  to  a ;  not  to  mention  the  too  great 
Thicknefs  oi  km  (as  was  obferv'd  before  concern- 
ing h  c)  for  which  would  be  equally  contradidory  to 
Experience  as  the  former. 

7P.  Hence  we  are  taught,  that  (Xab.  VII.  Fig.  2.) 
when  the  Fibre  is  cut  through  at  b  or  ^,  or  k  or  /, 
or  whatever  it  be,    each  Part  is  drawn  back  to  its 
Tendon  to  which  it  is  fattened,   that  is,   to  a  and  a 
f  ;  tor  Inftance,  if  the  Fibre  be  cut  at  ^,  the  Ma-  • 
chines  between  a  and/and  drawn  to  a ;    and  thofc  " 
between  g  and  I  to  p ;    and  thus  we  fee,   that 
by  this  means  the  Cut  made  through  any  MufcJeis  < 
vifibly  larger  than  then  the  Knife  which  made  it* 

80.  From  wherjce  we  may  conclude,  that  on 
both  fides  of  the  Cut,  whether  at  ^  ^  or  elfe  where, 
there  muft  remain  fome  Machines  un wounded, 
which  have  in  them  a  contrading  Power,  not- 
withftanding  the  Separation  ,•  and  by  this  means 
the  Fibre  is  drawn  inward,  or  contraded,  after  it 
is  cut  through  in  any  Part. 

81.  For  if  either  fide  fhould  be  left  deftitute  o(  f 
thefe  Machines,  fo  that  none  were  to  be  entire  oti 
uncut,  the  Confequence  muft  be,  that  that  Cidc  fo  ) 
deprived  of  thefe  Machines,  could  not  be  in  a  i 
Condition  to  contain  the  Matter  which  is  the  Caufc  : 
of  the  Fibre^s  fwelling;  and  confequently  the  Fi- 
bre could  not  be  actuated  by  any  Power  which  ' 
would  draw  it  towards  its  Tendon. 

82.  Butfeeing  it  isfcarcepoffible  tocut  a  Fibre 
through  fo  near  a  or  p  (viz..  at  m  or  n)  but  that 
the  Parts,  as  we  find  Experience,  do  (hrink  on 
both  fides,  as  well  the  fhort  fide  as  the  long,  to 
their  refpedive  Places.  83.  It 
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S3 .  It  follows  then,  that  how  little  a  Part  foever, 
uch  2isa  or  I,  be  cut  ofF  from  the  Fibre  on  onelide^ 
being  it  fhrinks  back,  it  mufl:  neceffarily  contain 
bmc  Machines,  atleaftone  entire  onej  initfelf. 

84.  And  confequently  from  hence  we  may  plain- 
J  conclude,  that  the  Machines,  whereof  the  Fi- 
bres arecompbfed,  muft  always  be,  each  of  thcnt 
n  particular,  fmaller  than  the  Part  cut  off;  and 
herefore  of  a  wonderful  Smallnefs. 

85.  From  whence,  then  it  follows,  thatthe  Num- 
per,  at  the  fame  time,  of  thefe  Machines,  if  the  Fibre 
>e  ofany  confiderable  Length,  mufl:  be  very  great. 

S6.  Jbore'lli  (from  whom  the  Reader  may  receive 
ufficient  Satisfad:ion3  concerning  the  multitude  and 
riinutenefs  of  thefe  admirable  Mechanifms5§.  115.) 
pnaintains,  that  iince  every  Fibre  is  fmaller  than  a 
Woman's  Hair ;  each  Cavity  ABCDE  (T'ab.  VII.  Ftg. 
[)  which  being  contraded,  forms  a  Machine  abc  de^ 
nuft  therefore  be  R  ner  than  the  faid  Hair. 
.87.  Now  if  thefe  Machines  be  as  broad  as  ^ong^'  ^ 
gch  Fibre  will  contain  as  many  of  them  length-^^ 

Te,  as  there  can  lie  Hairs  breadth-wife  on  the  faid 

:ngthof  this  Fibre. 

[88.  But  according  to  the  Calculation  of  the  faid;' 
_iYelii  (§.  ibid.) Rizy  Fibres,  placed  breadth-wife  by 
one  another,  do  not  amount  to  the  fpace  of  one  Inch* 

89.  Wherefore,  according  to  this  Computation 
jfifty  of  thefe  Machines  mufl:  go  to  conftitute  a> 
portion  of  a  Fibre  of  one  Inch  in  Length. 

90.  But  for  Caution  fake,  and  to  keep  within 
jCompafs,  that  Author  does  not  calculate  above 
twenty  Machines  for  every  Inch  of  Fibre. 

:  pi .  Which  Calculation  we  may  fafely  allow  him ; 
[[becaufe,  if  any  one  may  think  it  inore  convenient 
to  imagine  thefe  Machines  not  to  be  altogether  as 
broad  as  long,  here  is  room  enough  to  humour  any 
fuch  Conjecture  :  For  by  this  means,  t;hefe  Machines 
will  have  their  Length  exceeding  thfeir  Breadth  by 
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i,  hey  will  be  more  than  three  times  as  Ion  - 

as  Dro»id. 

92  To  return  then  to  the  Force  of  the  ISIufclcs , 
there  nppcars  here,  in  each  Fibre,  a  new  In.  u- 
ment  ot  the  Follow inj^  Strudiire  ;  viz,, 

Ftrft,  Wc  fee,  inT'db.  VII.  %.  i.  a  great  Machir. 
W  G,  conlifting  of  feveral  fmalJer  ones,  as  ABCD 
%   Cc, 

Secondly^  That  they  are  fo  formed,  each  little 
Machine,  A  or  B,  being  contraded  by  a  paaica- 
lar  Force,  into  Circles  or  Squares,  or  other  Figures,  | 
i.  e,  expanded,  as  at  A  or  B,  (jc.  orotiierwife  (in 
another  Form)  ziaoxb,  &c.  contributes  its  Iharc 
towards  railing  the  Weiglit  T. 

'Thirdly y  That  being  joyned,  or  1  nked,  to  one  . 
another  at  a,  by  c,  &Cy  they  do  likcwife  aflift  each  ' 
other  in  raifins^  the  faid  Weicht. 

Fourthly  y  When  this  Machine,  wgy  conlifts  of  more 
or  fewer  little  Machines,  as  ayb,  t,  &c.  which  ope- 
rate here  at  the  fame  time,  the  Weight  T  muft  ac- 
cordingly be  raifed  to  a  greater  or  leifer  Heighth 
(as  the  Number  of  Machines  are  multiplied  or  di- ' 
minifned)  and  confequently  the  fame  Weight  T, 
will  be  moved  Avith  greater  or  lefs  Velocity  :  For  * 
Inftance  ;  it  there  be  ten  times  as  many  little  Ma- 
chines, contracting  themfeh- cs,  the  Weight  T  will 
be  raifed  ten  times  higher  ;  and  at  the  fame  time, 
it  Avill  acquire  ten  times  more  Velocity. 

P3.  All  thefe  Properties  being  fo  ufefu!  and  ne- 
celVary  for  a  right  Conception  of  the  Motions  of ' 
the  Mufcles ;  and  being  a  neceifary  Confwquence  , 
refulting  from  their  Structure  ,•  we  (hall  endeavoi  - 
to  ckmonftrate  them  by  a  Machine  (adapted  by 
Mechanifts  to  other  fort  of  Ufes)  which  feems  to 
have  a  pretty  near  Refemblance  to  the  Nature  and  * 
Office  of  the  Mufcles  in  general,  and  to  give  the 
beft  Light  iato  this  Matter. 

5^4.  Let  us  then  fuppofe  a  Machine  (7aL  VII. 
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Pk.  4.)  in  which  a  Weght  T,    hangs  at  a  Cord, 

Ji  being  wound  about  the  PuUics  i  a,  2  a^  &c^ 

and  I  /^j  2  ^,  &i\  in  the  manner  defcribed  by  the  faid 

.  Fig-ire,  is  terminated  and  faftned  to  the  NaiW. 

I       Then  to  eacli  Pulley,  i^,  2^,  3^,  4^,  let  there 

be  fufpended  an  equal  Weighty  h  mn;  which  four 

equal  Weights,    prefling  altogether,    downwards^ 

■■  the  Weight  T  will  be  thereby  raifed  up  and  kept 

i  in  Equilibrio. 

95.  Now  we  may  fee  in  this  Machine  of  Pul— 
'  'es,   all  the  fame  Phsenomena  which  have  been  ma- 
uifefted  in  the    mufcular  Fibres    (92)  ;     namely, 
that  the  whole  Structure  confifting  of  many  little 
i  Machines,  each  does,  by  a* proper  Force,  bear  a 
-fpeftive  Part  in  raifing  the  Weight  f  ,*  which  al- 
together united,  accumulate  their  Powers  fo  as  to 
prove  mutually  aiEfting  the  one  to  the  other. 
p6.  For,  if  the  Cord   be  carried  only  from  fj 
Lthrough   I  a,    iby  and   terminating  at  ^,  be  there 
Hft*"c^  to  a  Nail ;    we   have  a  Machine,  which 
cting  by  the  fole  Power  of  ^,  raifes  t.  And  in  cafe 
the  Cord  be  continued  from  the  Nail  e,  on  to  the 
pLillies,    2  a  and  2^,    and  be  faft  ned  to  another 
Nail  at/j  this  will  be  a  a  fecond  Machine  ading' 
by  the  Power/;;  which,  if  it  be  joy  ned  to  the  firft, 
ill  help  to  raifc  the  Weights 
97.1f  thefe  Machines  and  Weights  be  multiplied,'' 
I  by  continuing  the   faid  Cord  farther  on  thro'  3  a 
f  and  3  ^to  7,   and  from  thence  thro'  4  a  and  4  ^  to 
d,  and  fo  on  ;  and  a  diftLna  Weight  fufpended  ta 
c.ch,  as  m  and??. 

Wc  fhall  have  a  great  Machine  produced,  from 
all  thefe  little  ones/  in  which  the  three  firft  Things 
i  cxprelled  in  Prop.  92.  and  repeated  in  Prop.  p5.  will' 
occur. 

98.  We  fee  likewife,  that  the  fourth  Thing  de- 
cribed  {Prcb.  92.)  which  feems  to  be  of  the  great- 
eft  Importaacc    in  this  mufcular  Demonftration, 

N  2  does 
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does  here  meet  with  an  exad  Refemblance  ;  viz^- 
by  how  much  the  Number  of  little  Machines  i» 
multiplied,  by  To  much  the  more  fwiftly  will  the. 
Weight/  be  raifed  up.  •:  >^^ 

i  ^9.  This  is  eafy  to  be  apprehended  by  Confi- 
deration,  without  the  Circumftapces  of  Demon-i 
ftration  ;  if^  only  ads  on  the  firft  Machine,  which! 
isfuppofed  to  end  at  e  (96)and  the  Centre  of  thet 
Fully,  I  b^  being  firft  to  r,  is  drawn  down  to  i  b^ 
fo  that  is  has  twice  1  b  r  added  to  its  Length,  in  a^ 
terminate  fpace  of  Time  -,  fuppofe  in  one  Pulfc 
or  Second  of  a  Minute,  the  Weight  t  will  be  raifeA 
to  T,  in  the  fame  fpace  of  Time  the  heighth  of  1 
T,  which  is  equal  to  twice  i  b  y. 

Becaufe  the  PulJey  i  b  being  thus  run  down  from.i 
rto  I  by  the  whole  Cord,  1^,1  b^e,  pafles  thro**! 
the  Pulley  i  a;  which  Cord  retains,  as  we  fee,  on 
c^ch  of  the  two  Sides,  viz,,  on  the  Side  1  ai  b^  and 
on  the  Side  i  b  e^  the  Length  oi  i  b  Vy  and  confe- 
q,uentl.y  is  twice  the  Length  oi  1  b  r. 

Now  ill  proportion  to  the  Qiiantity  of  Cord,l 
running  thro'  the  Pulley  i  a,t\iz  Weights muft  be 
raifedfrom  ^  to  T ;  which  muflneceflarily  be  twice, 
the  Length  of  i  ^  r. 

100.  It  now  we  joyn  thefecond  Machine,  the. 
Cord  of  which  ends  at  the  Nail  fy  with  its  partii 
eular  Weight  hy    it  may  be  eafily  (96)  inferred  that 
when  both  the  Powers^  and  h  concur  in  their  Ope- 
ration, to  draw  down  the  two  Pullies  i  b  and  2  k^> 
from  r  and  r,   which  are  above  (the  Length  oi  i  h 
Yox  z  b  Yy  which  are  equal)  in  fuch  cafe,  I  fay,  it 
may  be  inferred,  that  four  times  the  Length  of  i  bv 
pafl'es  thro'  the  Pulley  i  ^,  exadly  in  the  fame  fpa 
of  Time  ;  as  may  be  feen  by  the  four  Cords,  AB 
D  ;  and  confequently,  that  the  Weight  t  will  ^ 
raifed  to  T,  the  heighth  of  i  b  r,  multiplied  by) 
four,  in  the  fjid  fpace  of  Time. 

roi.  If  therefore  thefc  Machines  and  Powery 
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n,  &c.  were  to  be  further  multiplied,  and  all 
e  Weights  drawn  down  together,  in  one  Second 
Time,  it  is  plain  that  the  Weight/-,  according 
to  the  Number  of  Machines,  mufl  always,  in  the 
fame  Space  of  Time,  be  railed  higher  i  and  confe- 
quently  move  with  greater  Velocity. 

And  thu5  what  is  laid  (92)  concerning  the  Force 
<>f  the  mufcular  Fibres,  is  demonftrated  in  this 
Majchine. 

102.  Now,  fince  this  Machineof  Pnllies  operates 
after  tliis  Manner;  thofe  who  are  verfed  in  Mecha- 
nics know  that  it  is  endowed  with  the  following 
Properties. 

Erfly  That  altho' we  take  a  greater  Number  of 
the  feverallittle Machines,  and  the  Weighty,  h,  m^ 
n^  that  draw  them,  yet  they,  joyned  all  of  them 
together,  will  not  be  able  to  raife  or  poife  in  Equi- 
librio  a  greater  Weight  than  f  or  T  j  which  g  only, 
operating  by  itfelf,  couM  poiic  the  fame  way. 
.  Secondly^  But  the  Velocity,  wherewith  theWeight 
t  rifts  to  T,  will,  by  tlae  Multiplication  of  thefe 
Pullies,  be  proportionably  augmented  ;  vi^.  by 
how  much  the  Number  of  thefe  Pullies  are  en- 
creafed,  by  fo  much  fwifcer  will  the  Weight  t 
rife  up  to  T. 

103.  To  prove  this,  let  us  fuppofe  the  Pullies, 
4  ^,  3  ^,  2^,  I  ^,  {I'd!?.  VII.  Fig.  5.)  to  be  each  of 
them  brought  inwards  to  r,  r,  r,  r,  by  the  gravita- 
tion of  the  Weights  T  T  falling  down  tott;  fo 
that  the  Pullies  on  each  fide,  to  wit,  i  ^,  2  rt,  3  <^, 
4^,  may  be  in  the  common  flreight  Line^  Q^, 
indifcrnninately  equal  with  the  others,  i  ^,  2  />,  3  hy 
4  Z'  ;  the  ftreight  Line,  r,  r,  r,  r,  pafling  dire^ly 
thro'  the  Centre  i  a,  form  thence  thro'  i  by  at  the 
Center,  and  fo  on,*  in  this  State  the  mufcular 
Fibre  ^Q^isto  be  apprehended  to  be  extended  to 
its  livll  Length,  and  confequently  inadive;  and 
c.ch  little  Space;  J^  R  R,  R  RS  S,  SSB  B,  and 
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BBQ^Q,  will   perfediy  reprefcnt  the  little  Ma- 
chines of  a  Fibre  which  is  in  the  State  of  Reft. 

But  if  now  the  Side  d  R  be  extended  both  Ways, 
to  i  D  R,  the  Space  J  D  R  R  D  d  will  in  fome 
meafure,  give  us  a  Reprefentation  of  one  of  the 
Machines  of  a  mufcular  Fibre  inflated,  or  fwellcd 
up,  in  performance  of  its  Fundion ;  becaufe  thc( 
Cord  by  which  the  Weight  T  T  is  fufpended,  is* 
raifed  fo  high  by  the  faid  expanfion  or  fweliing^ 
and  (hortned  at  the  fame  Time  fo  much  below  :  By, 
this  Means  we  receive  a  grofs  Conception  of  the 
Action  of  the  Fibres. 

104.  Since  therefore  the  Properties  enumerated 
(102)  are  very  fitly  applicated  to  this  Machine  oi 
Pullies>  as  well  as  to  every  Fibre,  which  it  is  piir- 
pofely  adapted  to  reprefent  j  it  occurs  that  thq 
fixth  Obfervation  fhou^'d  here  meet  with  an  Apr 
plication.  < 

105.  Namely,  that  in  order  to  compute  thei 
Force  of  a  carnous- Fibre,  we  muft,  according  to 
what  has  been  lately  proved,  multiply  the  Force  oi 
a  fingle  Machine  of  the  fame  Fibre. 

106.  Now  J5o7f'i5;V  computes,  (§.  124.)  that  eachi 
of  the 'carnous  Fibres  of  the  Dehoides^  viz,.  G  W* 
(T'ah.  Vi.  Fig.  I.)  is  two  Inches  in  Length. 

107.  And,  according  to  Prop.  90.  each  Inch 
contains  the  Number  of  20  little  Machines  ;  five 
only  (for  Example  fake)  are  marked  here  on  tha 
Fibre  G  W  ;  confequently  the  whole  mufcular  Fi-< 
bre  G  W,  being  two  Inches  long,  contains  40  oil 
thcfe  little  Circles,  or  rather  little  Globes. 

108.  Each  of  thefe  little  globular  Machines, 
G  M  (59)  can  exert  a  Force  of  223  Pounds,  to- 
Vr'ards  railing  T,  or  a  Weight  of  55  Pounds,  whichi 
hangs  at  the  Elbow;  becaufe  (by  Prop.  102,  atid 
104.)  one  fole  Machine,  G  M,  can  ad  as  much  asi 
AO  in  making  an  Equilibrium. 

199.  So  that  by  multiplying  the  Force  of  223 
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Pounds  (which  one  fole  Machine  G  M  exerts)  by 
40,  or  the  Number  of  fmall  Machines  in  a  iingle 
Fibre  of  the  DeltoideSy  we  difcover  the  Force  of 
the  whole  Mnfcular  Fibre  G  W  ;  /.  e,  40  Times 
223, or  8p 20  Pounds. 

1 1  o.  Now  lince  this  Dehoides  is  fiippos'd  to  con- 
fift  of  two  plumiformar  Mufcles,  each  containing 
two  diftind  Sides,  or  Ranges,  of  Fibres,  as  G  VP 
land  G?\^,  in.  the  Mufcle  GVPW,  as  alfo  HQZ 
and  HQ^L  in  the  other  plumiformer  Mufcle  HZ 
Q  L,  in  all  four  Sides  (each  Side  here  being  repre- 
fcnted  by  a*  fingle  Fibrp  G  VV)  we  mufl:  multiply 
(lop)  this  Sam  8p2o  by  4,  in  order  to  find  the 
Fore  J  of  the  whole  Z)6'/f(^/V£-j,  which  will  then  pro- 
duce a  Force  equal  to  35^80  Pounds. 

111.  Nov  tho'  this  proves  fuch  a  Force  in  this 
Mufcl^,  as  perhaps  might  feem  incredible  to  a 
Pcrfon  not  conceiving  the  Demonftration  ,*  and 
tho'  this  Force  itfelf  be  more  than  fufficient  for 
lOur  Parpofe,  yet  v/e  ftiall  however  fubjoin  the  De- 
Imonflration  by  which  poreHi  makes  appear  a  Ne- 
peiTicy  of  even  doubling  this  Force. 

112.  F'iz..  Ic  is  obvious  to  Perfons  skill'd  in  Me- 
chanicks,  that  a  Cord  K  T  (the  Weight  H  (TaL 
VI.  Mg.  6.)  being  fufpended  to  one  End  of  the 
Cord,  the  other  End  being  at  the  fame  Time  fa- 
(jt Jn'd  to  a  Nail  T,  which  renders  it  there  im- 
inovablc)  fuilains  as  great  a  Weight,  or  Force,  by 
the  Siifpenfion  of  the  Weight  K  alone,  as  if  ic 
b^ore  doiib  e  the  Weight  of  R. 

113.  This  is  manifefl:  ,•  becaufe  the  Nail  T  con- 
tributes as  much  to  the  ftraining  of  the  Cord  K 
T,  as  if  the  fd'd  Cord  K  T,  had  another  Weight, 
m^  equal  to  K  in  Gravity,  hanging  at  the  other 
End,  which  is  fupppfed  to  be  carry'd  round  the 
p.jtlcy  r  ;  for  this  lafl:  Weight  K  may  be  perceiv'd 

*   K/V.  prop.  120.  wl^erp  one  Machine  keeps  the  Weight 
T  in  Equi'lihiuf/2,  and  100  Machines  can  do  fio  more. 

N  4  to 


196  Tloe  Chrijlian  Philofopher.     ' 

to  be  as  well  balanced,  or  kept  in  Equilibrio  by  the, 
Kail  T,  as  by  the  other  Weight  w,  equal  toitfeif.! 

114.  Theywhodefiretofee  this  Matter  demoi| 
ilrated  more  at  large,  may  confult  the  aforenamqf 
J^oreUis  ingenious  Treatife,  De  rmtu  Anlmalium^  \i\ 
the  loth  Chaf.  of  the  firft  Part;  it  will  anfwci: 
our  prefent  Purpofe,  if  thefe  M^t^ters  be  mad* 
?neerly  intelligible,  for  the  Ufe  of  ficn  as  are  noD 
thoroughly  verfed   in  Mathematicks. 

X15.  Now  to  apply  this  to  the  Mufcles  (T^i 
yi.  i%.  I.)  it  is  plain  from  what  has  been  fail 
that  the  Mufcles  there  defcribed,  do  reprcfent  . 
Sort  of  a  Machine  of  Pullies ;  one  End  of  the  Fi- 
bres G  V,  G  W,  Z  H,  H  L  being  fallcn'd  to  thr 
Tendons,  V  P  W  and  Z  Q_L,  which  adhere  a:, 
immoveably  to  the  Bones,  as  the  Cord  sin  the  Ma 
chine  of  Pullies  do  to  the  Nails  dd\  whilft  th( 
pther,  and  moveable  Ends  of  thefe  Fibers  G  V 
G  W,  Z  H,  H  L,  do  each  of  them  exert  a  Forc{ 
{6z)  equal  to  223  Pounds  j  or  the  Power  of  eacj 
of  thefe  moveable  Ends  \s  equal  to  the  Weight  ^ 
which  is  fuppofed  to  weigh  223  Pounds:  But  al 
thefe  four  Fibres  operating  together,  wjll  balance 
a  Weight  of  8^2  Pounds.  j| 

1 1 5.  if,  according  to /'ro/^.  112.  this  Force  b^ 
(jloubled,  the  Force  which  this  Deitotdes  qxerts 
by  the  Po/ition  of  each  of  its  Fibres,  amounts  t< 
^1.46  Pounds  ,*  and  the  Forces  of  all  four  acling  to 
gcther,  to  1784  Pounds,  befides  the  Multiplies, 
tion  of  this  Number  by  40,  which  we  arc  goinj 
tofpeakof,  and  concerning  which,  Mention  ha. 
been  made  already.  Prop.  53 .  '. 

117.  And  fince  we  have  hitherto  fupctofed,  tha 
each  Fibre,  in  thefe  Demonftrations,  is  endowet 
•with  pne  or  more  Machines,  like  G  M ;  and  tor 
afmuch  as,  according  to  Pro^.  102,  and  104,  on^ 
fuch  Machine,  as  G  M,  can  balance  as  great 
Weight  as  all  the  40  Machines  of  the  whole  Fibr 
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G  W ;  it  will  appear,  fince  the  Force  exerted  by 
isach  Machine  is  equal,  that  in.  order  to  calculate, 
or  make  an  Eflimation  of  the  entire  Force  of  the 
whole  Deltoides  (or  of  th^  four  mufcular  Fibres 
conftituting  it^  we  muft  multiply  this  Number 
J  784  by  40,  or  the  Number  of  Machines  in  each 
Fibre,  which  amounting  to  the  Sum  of  71360 
Pounds,  is  the  Force  which  (according  to  Prop. 
102,  and  104.)  the  Dettoides  is  capable  of  exerting. 

118.  Here  this  {T'ab.  VI.  Fig.  i.)  m^y  likewile 
fcrve,  in  fome  Meafure,  to  demonflrate  from  the 
foregoing  Principles,  the  Force  of  the  Mufcles 
called  Glutai^  when  they  exert  tjieir  Power  iii  rai^ 
fing  Weights  fufpended  to  the  Heels. 

119.  The  Gluum  Major ^  which  is  the  Mufcle 
we  are  to  fpeak  of,  isy  according  to  BoreUi,  (§.  83.) 
made  up  like  the  Dehoides  of  plumiformar  Parts, 

120.  Suppofe  then  B  to  be  the  Heel;  d  the 
Knee ;  K  E  F  A  the  round  Bone  in  the  upper  Part 
of  the  Thigh ;  the  Weight,  to  be  raifed  by  the 
Heel  B,  muft,  according  to  Borelli  (§.  85.)  bQ 
computed  to  weigh  65  Pojnds. 

12^.  We  perceive  here,  that  the  Shin  and  Thigh-?- 
Bone  together  (which  are  reprefented  by  B  C) 
comprehend,  in  Length  3 1  Semidiameters  of  K  C, 
or  the  round  Bone  ot  the  Thigh. 

122.  If  therefore  an  Equilibrium  be  to  be  made 
betwixt  the  Teivion  D  K 1  and  the  Weight  T  ,*  the 
faid  Tendon  cannot  be  raifed  to  X,  by  a  Force 
iefs  than  31  times  65,  or  2015  Pounds. 

123.  And  if  this  Force  is  to  be  extended  by  two 
Other  Tendons  D  H  and  D  G  ;  each  of  them  will 
not  only  bear  the  half  of  2015  Pounds  ;  but  be- 
caufe  they  draw  in  an  oblique  Diredion,  will  fo 
much  exceed  the  Half,  or  10071,  as  D  G  exceeds 
D  X  in  Length. 

1 24.  But  Borelli  fays,  in  relation  to  that  (§.  83.) 
that  the  Angles  of  Obliquity  X  D  G  ^nd   X  D  H  arc 

\.  each  of  45  Degrees.  125.  Con- 
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125.  Confequently  (by  the  Tables  of  Sines,  arrfi 
cafting  away  the  five  laft  Cyphers)    as  the  Radi*] 
us,    100  :  To  the  Secant  45  Degrees,    141  : :  S< 
looyi  :  To  1420  Pounds. 

12(5.  So  that  each  of  the  Tendons,  D  G  an( 
D  H,  being  drawn  obliquely,  malt  be  afted  on  as? 
if  a  Weight  of  1420  Pounds,  like  DP  or  DQ, 
were  fufpended  over  the  Pulley  P  ;  otherwife  their 
Force  will  not  be  equal  to  the  Weight  or  Powet 
which  draws  K  D,  according  to  the  Dire(5i:ioa 
KX. 

127.  And  again  ;  at  D  G,  there  are  two  other 
oblique  Fibres,  G  W  and  G  V  :  Thefc,  to  ope- 
rate in  like  manner  with  the  former,  will  each  of 
them  contribute  a  Force  fufficient  to  raife  theha.f 
bf  1429,  viz,.  710  Pounds,  gravitating  perpendicu- 
larly in  the  Dircdion  G  P. 
■  1 28.  But  becaufe  they  draw  obliquely  the  Forc^ 
which  draws  according  to  G  W,  will  fo  many 
times  exceed  710  Pounds,  as  G  W  exceeds  G  S  < 
in  Length. 

125?.  According  to  ('§.83.)  of  BoreUi,  the  Ob- 
liquity of  this  Angle  is  8  Degrees. 
,    L30.  Therefore  by  Prop.  58. 
.    As  the  Radius  1 00000  :  To  the  Secant  of  8  De- 
grees, 100952  :  :  So  710  :  To  jiS^i  Pounds. 

131.  Therefore  each  Fibre  G  W,  rcprefenting 
here  one  entire  Side,  G  PW,  of  this  piumiformar 
Mufcle,  muft  in  the  Cafe  before  us  raife  a  Weight 
of  Ji6j%  Pounds. 

'  132.  But  further,  according  to  Bcrelii's  Com- 
putation (§.  125.)  each  of  thefc  Fibres  is  of  the 
Length  of  three  Inches  ;  confequently  each  con- 
tains in  it>  Compolitions  60  Machines. 

133.  Therefore  let  7i5t?  (the  Force  found  ac- 
cording to  Prop.  130.,)  be  multiplied  by  60. 

134.  The  Produd  of  yi^rl  multiplied  by  <^o, 
43014  Pounds,  equal  to  the  Force  which  this  one 

n.ufcular 


The  Chrijlian  Thilofophcr.  jpg 

mufcular  Fibre  G  W  (or  even  the  whole  Side  of 
lone  plumiformar  Mufcle,  to  wh ich.th is  'Fibie  is 
ifuppofed  to  be  equal)  exerts  towards* Tjrifiiig  up  a 

H  Weight. 

I     135.  Now  it  being  taken  for  granted,' that  the 

Mufcle  D  Q,P,   coniifts  of  two  of  thefe  pluniifor- 

mar  Mufdes  G  W  P  V,  and  H  L  Q^Z,  W)riLaining 

betwixt  them,    four  Sides :  Therefore'  thefe  tv/o 

I  Mufcles  exerting  a  joy nt  Force,   will  (by 'Me'ans 

I'of  their  four  Sides,   or  four  luch  Fibres  as  <3  W) 

['exert  a  Force  equal  to  four  times  43014,  or  172056 

\i  pounds. 

13  d.  But  feeing  that  this  Mufc'e  does  adhere  at 

,  one  End  to  a  Bone,  as  if  it  were  a  Nail  T,  (TnO. 

'  VI.  Fig.  6.)  by  its  immoveable  Tendon  ;    and  is 

fonly  moveable,  fo  as  to  carry  a  Weight,  like  K, 

I  at  its  other  End ;  this  Force  is  therefore  yet  to  be 

■doubled;  becaufe  the  Mufcle,  by  its  being faftned 

!at  one  End,  fuffers  as  great  a  Strain,  as  if  had  an 

equal  Weight  fufpended  over  a  Pulley,    at  the  o- 

ther  End. 

137.  Wherefore  doubling  172056  (the  great 
Force  of  this  Mufcle)  we  find  that  3441 12  jpounds 
does  correfpond  to  the  Power  that  the  Mufciilm 
Glutam  Mapr  can  exert  in  performing  its  Fun- 
dion. 

138.  And  this  is  what  we  take  to  be  fufficient 
to  infinuate  a  general  Idea  of  tiicfe  Matters  :  If  any 
one  defires  to  fee  a  more  accurate  and  exad  Ac- 
count, he  may  meet  with  more  ample  Satisfadion 
in  the  faid  Book  of  Monfieur  BorellL  We  have 
been  more  brief  in  this  In  (lance  of  the  Glwtapts^ 
becaufe  we  judged  it  a  ncedlefs  Trouble  to  repeat 
Verbatim  what  has  been  demonfi rated  more  fui  y 
before  in  the  Cafe  of  the  Dehoides.     . 

'  i3p.  We  might  here  conclude  this  Work,  of 
dcmonflrating  the  Force  of  the  Mufcles,  if  fome 
Pbjedions  ciid  not  intervene,  which  might, hinder 
^  Perfons 
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Perfons  not  thoroughly  skili'd  in  Mechanics  (\ 
whole  Sake  we  concittfcend  to  this  prolix  Way  , 
Ds^moiiitratipnJ    from  acquiefcing  in  the  Proo. 
that  have  been  deduced  fronti  m^^chanical  and  m^' 
thematical  Obfervations  :  Th^fe  Objedion  there-  , 
fore  we  IhaiJ  endeavour  to  obviate  by  liiirable  Re-  | 
marks  or  Obfervations. 

140.  The  firll  Difficulty  that  may  perhaps  be 
flatted,  is  that  in  7^^.  VI.  iv^.  i.^z  have  repre- 
IciuedoneTjngle  n:)urcular  Fibre  in  the  Room  of  an 
innumerable  Number  of  others,  which  ponftitute 
the  whole  Side  of  the  pLmiformar  Mufcle  G  VVP : 
Moreover,  it  feems  agreeable  to  Obfervation,  that 
oneofthefe  plumiformar  Mufcles,  reprefcnted  by. 
G  V  P  vV,  is  qot  confined  to  two  plain  Side-, 
GWP  andGVP;  but  diffufes  its  carnous  Fi- 
bres, Pyramid- wife,  in  great  Multitudes  from  a 
Point,  as  G,  like  a  VerticiUum  or  Wheel,  in  the 
Shape  of  the  Extremity  of  the  inverted  Pyramid, 
V  G  W  :  Thi^  happening  from  all  the  Points, 
G  N,  &c.  of  the  middle  Tendon  G  D,  thefe  Fi- 
bres do  in  nq  fafhion  reprefent  a  Plane;  but  con-"- 
ftitute  the  Figure  of  a  perfed  Body,  with  Length, 
Breadth  and  Thicknefs. 

141.  In  anfwer  to  this ;  tofliew  that  our  fup- 
pofmg  thefe  Mufcles  to  confift  of  plane  Sides 
(  which  is  a  Method  we  have  judg'd  molt  expe- 
dient to  convey  thefe  DemonRrations  to  the  Un- 
derftand.ng)  does  not  in  the  lead:  alcer  or  enervate 
the  Force  of  the  Demonftrations  i  and  to  prove 
that  the  fame  prodigious  Force  wou'd  manifeii  it- 
felf  from  every  particular  mufcular  Fibre,  tho* 
the  Calculation  had  been  made  from  a  greater 
Number  of  the  Fibres  of  a  veriiciilared  Body,  in- 
ftead  of  the  two  Fibres  G  W  and  G  V. 

-Let  fuch  as  read  this,  conllder,  Firfly  that  as  we 
have  only  taken  two  Fibre^,  G  W  and  G  V,  for 
the  two  Sid^s  of  the  Mufcle,    ^viz,.  G  P  W  ancj 
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GPV  (whether  folid  or  plane)  fo  likewifewe 
have  only  afcrib'd  half  of  the  Force  of  the  whole" 
Mufclc,  G  VPW,  to  each  of  thefe  two  Fibres,  as 
"by  (61)  where  the  Force  of  one  carnous  Fibre, 
.adting  according  to  Proportion  55),  was  found  to  be 
equal  to  a  Weight  of  223  Pounds;  to  reprefcnt 
rhe  Force  of  the  whole  Mufcle  G  V  P  W,  we  were 
under  an  Obligation  of  doubling  223  Pohnds  ;  fo 
that  the  full  Force  of  a  Mufcle  is  reprefented  by 
jche  Force  of  two  Fibres,  or  446^  Pounds  j  this  is 
l:hc  Foundation  of  what  is  to  follow. 

142.  Now,  for  the  Benefit  of  unexperienced 
Perfons,  we  thus  compute,  that  the  Force  of  a 
Mufcle  is  the  iame,  whether  this  Force  be  ima- 
gined to  be  centered  in  two  Fibres,  as  G  W  or 
,GP  y  or  whether  the  Force  be  dillributed  amongft 
;;in  infinite  Nnmber  of  Fibres,  contained  iw  the 
Space  G  V  W  P ;  which  Space  you  may  imagine^ 
iif  you  pleafe,  to  be  occupied  by  a  Body  conlil^ing 
lof  Length,  Breadth  and  Thickncfs,  and  not  ^ 
iinaere  plane  Figure, 

To  this  End,  fuppofe  (tab.  VII.  Fig.  6.)  a 
Weight  D  (not  unlike  Tak  VI.  Fig-  4.  and  Prop, 
I48.)  of  442  Pounds,  fu{pendcd  at  a  Cord  DOS, 
[and  fupported  by  another  equal  Weight  q.  Now 
iif  we  take  away  this  Weight  q,  and  balance  the 
Weight  D  by  a  Number  of  other  Weights  faflned 
to  oblique  Cords,  G,  A,  P,  &c.  each  of  which 
fbears  a  Weght  m,  h,g,p,  w,  &c.  on  this  Account. 

If  we  now  conceive  the  Cords  to  be  fo  ordered, 
that  there  may  be  imagined  100  Points,  likc'~ 
G  A  P,  &:.  in  the  Length  of  the  Cord  G  O,  to 
which  the  oblique  Cords,  G  W,  G  Q,  A  B,  A  E, 
i&c.  are  fafl'ned  :  And  moreover,  that  there  are 
fabout  each  Point,  as  G,  or  A,  or  P,  &c.  not  only 
two  Cords,  as  here  at  G  and  A,  but  imagine  10 
to  be  placed  round  the  Circle,  like  the  Spokes  of 
'sL  Whccl^  or  VcrttcilU  oi  a  Plant  s  four  fueh  Cords 
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we  have  defcribed  to  i/Tue  from  the  Point  V\  vi£4. 
P  V,  P  T,  P  H,  P  R. 

Laftly,  let  it  bealfo  fuppofed,  that  the  Weights 
^,  h^  m^  n,  py  are  equal  to  one  another  ;  and  thati 
the  oblique  Angles,  M  G  N,  E  A  P,  R  P  O,  &c. 
which  each  oblique  Cord  makes  with  G  O,  are 
alfo  equal,  and  of  8  Degrees  each. 

It  is  therefore  demanded,  what  the  Weights  gj 
hi  m,  &c.  drawing  obliquely,  amount  to  ?  And  howj 
great  a  Force  they  muli:  altogether,  in  Con/undi- 
on,  exert,  in  order  to  balance  the  aforementioned 
Weight  D. 

143.  To  find  this,  it  mufl:  be  confidered,  that: 
we  have  imagined  the  Weight  D  to  be  drawn  by 
4  thoufand  Weights,  equal  in  gravity  to  one  a- 
nother:  Since  (according  to  Prop.  142.)  there  arc 
fuppofed  to  be  lo  obliquely  drawing  Weights,  and 
alfo  we  have  imagined  100  fuch  Points  as  P 

144.  Wherefore  each  little  Weight  g,  h^m,  dTc, 
muft  raife  one  thoufandth  Part  of  the  Weight  D ;; 
or  according  to  (142)  a  Gravity  of  rttl  Pounds,; 
which  each  was  able  to  fullain  in  the  dired  or: 
perpendicular  Line  GO. 

145.  But  confidering  that  they  draw  obliquely,, 
each  fuch  Weight  as  w,  mufl:  exert  a  Power  fo  ma- 
ny Times  greater  than  rlllof  D,  or  than  Aily  as 
the  Line  M  G  is  longer  than  N  G. 

146.  Now  forafmuch  as  the  oblique  Angle  N^ 
G  M,  of  each  is  ,  according  to  Borel/i  (57)  of  8 
[Degrees  ;  therefore  by  (58)  if  G  N  be  1 00000, 
G  M  mufl  be  100^82  :  It  follows  (if  they  operate, 
proportionablyj  as  G  N :  To  G  M : :  So  rt'^l :  To 
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147.  So  that  each  little  Weight,  as  w,  mufl 
have  the  Gravity  of  jt-^i,  which  is  the  firfi:  Po" 
flulaturn  (142.) 

148.  Now  the  Method,  by  which  the  Pov/erof 
all  thefe  little  }Veights,  when  they  exert  themfelves 
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n  order  to  raife  D,  or  442  Pounds,  is  to  be  difco- 
rer'd,  feems  to  be  the  plainefl:  thing  in  the  World  ; 
?or  do  but  multiply  the  Forc^e  which  one  of  them, 
IS  m  for  inftance,  exerts,  'viz,.  yllJ,  by  the  Number 
)fall  the  little  Weights,  that  is  by  1000,  and  the 
^rodud  is  the  Force  of  them  ail  a&ng  together, 
vhich  appears  to  be  445  Pounds ;  the  fame  which . 
vas  dempnftrated  by  the  joynt  Adioji  of  only  two 
Fibres. 

149.  By  thefe  Weights  and  Pullies,  you  may 
txiagine  ail  the  Power  which  is  exerted  by  every 
ingle  Fibre  of  a  plumiformer  Mufcle,  fuch  asG 
V'  P  W  (Tal^.  VI.  Fig.  I.)  to  meet  with  a  juft  and 
inalogous  Reprefencation. 

150.  For  you  may  obferve,  that  Weight  of  445 
^ounds  is  as  exadly  equivalent  to  the  Power  ex- 
rted  by  this  whole  Mufcle  G  V  P  W,  when  you 
lave  fuppofed  it  made  up  of  a  thoufand  Fibres,  as 
vhen  before,  according  to  (6i)  we  imagined  it  to 
lonfift  of  only  the  two  Fibres,  G  W  and  G  V. 

151.  And  from  hence,  by  a  little  Attention, 
diat  we  have  fa:d  above,  at  Prop.  141.  mayap- 
)ear  exceeding  plain  and  cade  to  any  ordinary  Ca* 
)acity  :  Namely,  that  altho' the  conftituent  Fi- 
nes of  a  Mufcle  were  imagined  to  amount  to  ten, 
)r  a  hundred,  thoufand,  of  the  higheft  Number 
jou  can  fappofe,  the  very  fame  Force,  of  445 
Pounds,  will  always,  by  thefe  Methods  of  Calcula- 
iton,  be  the  refult  of  the  whole. 

152.  And  to  proceed  yet  furthers  wefliallfind 
:he  Deltoides  exerting  the  very  fame  Force;  tho' 
^e  fuppofe  (TaL  VI.  Fig.  1.)  to  be  an  unjuft  Re- 
)refcntarion,  on  the  account  of  the  Number  of  the 
plumiformer  Mufcles ;  tho'  we  imagine  the  Del- 
'oides  not  to  be  confined  to  two,. as  reprefented  by 
G  V  P  Wand  H  Z  Q_L  ;  but  contrary-wife,  to  be 
endowed  with  many  of  thefe  plumiformar  Parts; 
[ec  we  fliall  eafily  perci-ive,   that  the  Force,   or 

Power 
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Power  of  it  being  calculated  according  to  tHe  foftf* 
going  Rules,  the  Whole  will  be  exactly  congruous 
to  the  Power  or  Force  already  demonftrated.'' 

I'^l.  And  thus  the  Objedionj    which  feemed 
to  oppofe  this  Hypothefis  with  the  greatefl:  Ap- 
pearance of  Reafon,  vanifhes ;  and  the  Difficulties, 
under  which  might  labour  ro.conceiv^e  the  poiTibi- 
lity  of  two  fuch  Fibres,  as  G  W  and  G  V,  being- 1 
able  to  fupport  together  445  Pounds,  or  each  cj  I 
them  fingle  half  of  that  Number,  are  quite  clear- 
ed and  taken  a\vay  :  Efpecially  when  it  is  confider'4 
that  we  have  only  all  alone  laid  thefe  things  dbwiii 
by  way  of  Suppofition,  but  by  thefe  DatahowQvtr^ 
the  whole  Force  of  the  Mufcle  comes  to  be  cxz^Vf) 
accounted  for :  The  Confequence  proving  the  fame^ 
whether  we  fuppofe  the  Mufcle  conftituted  of  ii 
million  of  Fibres  (as  in  all  appearance  there  are  it; 
vaft  Number)  or  of  only  two. 

Let  the  Figure  or  Strudure  of  thefe  Mufcles  h6 
"what  it  will^  this  Method  may  ferve  for  a  Sample 
to  (hew  by  what  Methods  their  Power  and  Forc^i 
are  to  be  in Vefti gated. 

154.  In  all  thefe  Reflexions,  vizj.  on  the  prodi- 
gious Number  of  Fibres  ^  on  the  curious  and  pecu- 
liar Form  of  the  Mufcles,  which  reprefent  FeatherJi 
joyned  to  a  Tendon,  as  to  a  Qiiiil  (on  which  To-^' 
pickconfult  'Tab  V.  Fig,  lo.  where  the  Scruduri« 
of  the  Deltoides  is  drawn  from  Steno's  Myologia ;] 
and,  laftly,  on  the  prodigious  and  aim  oft  incredi- 
ble Force  exerted  by  them  j  in  refledting,  I  fay,  orfi 
all  thefe  thefe,  the  adorable  Wifdom  of  the  greac  J 
Creator,  muftmoft  (ingularly  manifeft  itfelf. 

Stem  reprefents  the  Deltoides  confifting  of  li 
fingle  Mufcles ;  that  is  fix  plumiformar  Mufcles 
on  each  fide :  And  if  you  imagine  the  empty  white  i 
Spaces,  above  and  belov/,  to  be  full  of  carnouS^ 
Fibres  (as  Stem  affirms,  p,  53.)  how  vaflmuft  the 
Number  be  conceived  to  bj?  Andastothe  Force; 
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'yT\\\c]\  Stem  demonftrates  them  to  exert,  according 
to  his  fornij  it  cannot  be  much  Icfs  than  he  ail^ts. 
But  wc  have  chofen  rather  to  follow  Borelli  in  our 
jReprefcntatfon,  according  to  Tab.  VI.  Fig.  1  ;  be- 
cause by  this  Means  we  apprehend  our  Demonllra- 
.tions  better  adapted  to  Capacities  unexperienced 
via  Mechanics. 

1 5 5. But  to  penetrate  further  into  the  prodigious 
;Numbcr  of  the  Fibres,  2nd  to  difcover,  as  far  as 
poflibk,  the  wonderful  Dc(ign  of  the  Creator,  we 
ilieed  onlyobferve  (to  keep  to  the  inftance  oi'tab. 
VL  Fig.  I.)  that  the  two  Fibres,  G  W  and  G  V, 
are -found  to  Balance  feparately,  a  Weight  of  223 
•Pounds  (5p)  that  is  jointly  446  Pounds  i  as  they  re- 
prefent  together,  the  whole  plumiformar  Mufcle 
G  V  P  W. 

If  now,  inftead  of  two  Fibres,  we  fuppcfe  (143, 
&c)  this  Mufcle  to  comprehend  loqo  Fibres  ; 
each  ot  thefe  thousand  Fibres  will  bear  jj^^ot  a 
Pound  ;  that  is  not  half  a  Pound  to  each  Fibre. 

And  if  the  Number  oi:  Fibres  were  to  be  ima- 
gined greater,  the  Weight  afcribedto  each,  to  bear 
for  its  Portion,  wou'd  prove  much  lefs:  Or  if  the 
Deltoidesy  according  to  "Tab.  V .  Fig.  10.  inftead  of 
[two  Mufcles  comprehend  fix  (154)  i  each  Mufcle 
could  then  have  its  (hare  or  burthen  j  but  f  of  446 
j?'ound'=;,  which  is  not  quite  150  Pounds  each: 
ifhus  the  1000  carnous  Fibres  conftituting  each 
^Mv^fcle,  cou'd  have  to  its  Share  no  more  thauyl^l 
or  ^i  of  a  Pound. 

[  15^.  Now  who,  apprehending  this  Stru(5lure  of 
the  Mufcle,  can  think  on  it,  without  acknowledg- 
ing the  Wifdom  of  the  Creator?, Who  has  made  the 
Tendons  tough  and  iirong  enough  to  bear,  with- 
out breaking,  ithe  Violence  of  tbc  Force  which  they 
Are  obliged  to  fuffer  in  exercifing  the  Qiialities  they 
are  endowed  with  :  At  the  fame  time,  having  re- 
gard to  the  Safety  of  the  moft  fine  and  tender  Fibres, 
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by  laying  no  more  ftrefs  upon  each  of  the  Fibres  ill 
its  Office  than  it  is,  by  the  Affiftance  of  fuch '! 
Multitude  of  its  Fellows,  able  to  fulUin,  without 
the  lead  Injury. 

157.  For  the  Weight,  which  each  Fibre  fuftaiEi 
will  be  much  lefs  than  20  of  a  Pound  (155)  it  thi 
Number  of  Fibres  in  each  plumiformar  Mufclci 
much  exceeds  it  (as  *tis  probable  they  do)  looo) 
which  was  what  we  fuppofed   C15O  them  to  be 

It  would  therefore  be  worth  any  ones  Trouble  tt 
inveftigate  the  Number  of  Fibres  in  each  Mufclc; 
as  near  as  pofTible  ;  not  only  to  clear  the  derermii 
nate  Number  of  Fibres  compofing  each  Mufcl* 
(which  might  be  done  by  thofe  who  with  accurac] 
pry  into  dilfeded  humane  Bodies)  but  alfo  to  ad- 
juft  exadly  how  many  of  thefe  Fibres,  placec^ 
breadth-wife,  may  be  contained  within  the  Spacci 
of  an  Inch.  Borelli  izys  (§.  115.)  that  50  Fibrej 
thus  placed,  will  (carce  amount  to  an  Inch  :  And 
as  to  the  Number  of  Fibres  in  each  Mufcle  wc( 
may  judge,  from  the  Flefh  of  Beafts,  that  many  o[ 
thefe  carnous  Fibres  make  but  a  fmalJ  Portion  oi 
fuch  mufcular  Flefh  as  we  daily  ufe  in  Food. 

158.  We  Ihall  ceafe  to  admire  at  what  is  ad- 
vanced in '7^^.  VI.  Fig.  I.  concerning  the Poficion 
that  is  here  laid  down,  'uix,.  that  one  fole  little 
Machine,  G  M,  of  the  Fibre  G  VV  (and  fo  of  the: 
other  Fibre  G  V)  is  able  to  fupport  445  Pounds, 
when  we  confider  what  follows : 

The  foregoing  Propofitions  have  made  appear? 
that  the  ftrels  laid  on  each  Machine,  as  G  M, 
bearing  not  more  ^than  its  Fibre  G  W,  will  not 
amount  to  20  or  two  Ounces  and  a  half. 

159.  Thus  thefwiftnefsofthe  Morion  imparted 
to  the  Weight  T,  by  the  contradian  of  the  littk 
Machines  ABC,  <^c.  {Tab  Wll.Fig.  i.)  where 
each  of  them  are  drawn  up  into  tiie  Form  oi  a,  b,  c, 
i^c.  will  not  appear  fo  improbable;  feeing  that  if 

there 
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Inhere  were  no  Weight,  fiich  as  T,  fufpended,  the 

[Conclufion  (iiiz.,  that  the  Fibre  to  which  T  is  fiif- 

Ipended,  muft  raife  with  the  Velocity  above-men- 

jtionedj  woii'd  be  in  itfelf  the  moft  obvious  Thing 

jin  the.  World :    Becaiifc,  by  the  foregoing  Propo- 

'kition,  the  Weight  is  reprefented  fo  fmall,  that  a 

•ffingle  Fibre  or  Hair,  can  be  put  to  no  great  ftrefs 

ito  bear  it ;  efpecially,  confidering  that  it  has  been 

'[already  declared,  that  the  Weight  of  223  Pounds 

'^fcribed  (55?)  to  a  fingle  Fibre  (which is  the  chief 

■Thing  that  can  raife  any  Difficulty)  is  only  thus 

^ifuppofed  by  way  of  Hypothefis  j  for  the  conveniency 

^iof  conveying  to  the  Mind  fuch  a  jull:  Idea  of  the 

Matter,  as  may  do  no  wrong  to  the  real  Calculation 

i6q.  Now  fince  we  have  (hewed  before  (lop) 

hat  tho'  the  mufcular  Force  be  eVer  fo  much  aug- 

iiented  by  the  multiplication  of  thefe  little  Ma- 

::hincs  ;  yet,  their  dffpofition  h  proved  to  be  fuch, 

:hat  they  all  ading  together,    couM  not  raife  th^ 

Weight  llifpended  to  the  Elbow  if  it  had  been  but 

one  Pound  heavier;  and  that  the  multiplying  thefe 

Machines  does  only  ferve  to  encreafe,  or  multiplyi 

the  Velocity  of  the  Motion. 

Therefore,  Perfons  not  thoroughly  acquainted 
Arith  Mechanics  may  yet,  feemto  queflion,how  it 
:an  be  pofTible  that  the  Force  of  the  Mufcles  is 
•eally  augmented,  when  the  Weight  which  is  raifed 
sin  no  wife  encreafed. 

To  anfwerthis,  they  ought  to  be  informed j  that 
I  really  augmented  Force  is  as  much  required  to 
encreafe  the  Velocity  of  Motion,  as  to  raife  a 
greater  Weight  with  the  fame  Velocity  :  This  is 
jvhat  all  Mathematicians  know. 
'  This  alfo  is  made  appear  by  the  Pulley  Stru^urC 
'Xah.  VI.I  F g.  4J  where  the  augmentation  of  tha 
Velocity  with  which  the  Weight  T  is  raifed,  re- 
:juires  each  time  more  Force  and  new  Weights,  a^ 
^,  n^  ijc.  See  the  5//;  Remark,  10:. 

O   ^  %6t. 
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i6i.  That  this  obtains  in  other  mechanical  In- 
ftruments,  is  what  Mechanifts  are  convinced  of> 
and  what  may  be  eafily  obferved :  For  fuppof^ 
{T'ab.  VI.  Fig,  7.)  ABto  be  a  Balance  or  a  Steel- 
yard, turning  about  D,  and  the  Arms  A  D  and 
AB  to  be  equal  j  as  alfo,  the  Weights  A  and  B  : 
*Tis  very  plain,  that  the  faid  Steelyard  A  B  being, 
turned  into  the  Pofition  MK,  the  Weight  A  will 
run  down  the  Arc  A  M,  and  the  Weight  B  down 
the  Arc  B  K  in  the  fame  fpace  of  Time  ;  and  that 
the  Arcs  being  equal  Parts  of  the  faid  Circle,  they 
HiLufl  likewife  move  with  equal  Velocity. 

Therefore  if  the  Weight  B  were  to  be  balanced, 
when  its  Gravity  is  encreafed  thrice  as  mi.ch  as  iti 
was,  or  when  two  equal  Weights  G  and  H  are  ad- 
ded to  it,  the  Weight  A  muft  neceflarily  be  aflifled. 
by  two  others  of  equal  Gravity,  or  have  its  Forcc( 
multiplied  by  three,  as  we  fee  it  has  when  thc^ 
Weights  E  and  F  are  added  to  it.  Again,  ii  wc 
wou^'d  make  B  move  with  a  Velocity  three  times 
as  fwift  as  it  had  before,  let  the  Point  B  be  re- 
moved to  C,  fo  that  D  C  may  be  thrice  as  long  as 
D  B  :  Wherefore,  when  the  Machine  turns,  and 
A  defcribes  the  Arc  A  M,  the  Weight  C  will  de- 
fcribe  the  Arc  C  L,  in  the  fame  fpace  of  Time, 
which  being  thrice  as  great  as  A  M,  therefore  the  " 
Weight  C  runs  thrice  as  great  as  A  M,  therefore 
the  Weight  C  runs  thrice  as  fwifclv  as  A  or  B. 

But  to  balance  this  Weight  C,  when  it  moves  | 
thrice  as  faft  as  B,  it  is  plain  that  the  Weight  A  I 
muft  be  multiplied  by  three,  or  receive  the  Addi- 
tion of  two  other  Weights,  each  equal  to  icfelf, 
fuch  as  E  and  F  ;  otherwife  it  cannot  raiTe  up  ths 
Weight  B,  which,  placed  at  C,  is  equal  to  B  G  H  ; 
which  happens  on  the  account  of  that  Velocity,  re- 
ceives a  threefold  Augmentation. 

Thus -the  Obj'edion  ftarted  in  Prop.  160  is  re- 
moved. 


The  Religious  Philofopher.  209 

161.  Before  I  conclude,  'tis  incumbent  on  me 
to  beg  that  the  experienced  Mathematicians  will 
excufe  my  Proh'xityi  not  only  in  the  Dcmonftra- 
tions  tiicmfelves,  but  in  confuming  Time  to  anfwer 
Tuch  frivolous  Objedions  as  might  be  flatted  by 
Perlbns  unexperienced  in  the fe  forts  of  Studies; 
which  renders  the  whole  too  long  and  tedious  for 
expert  Judgments. 

But  if  they'll  pleafe  to  confider,  that  this  Cal- 
culation is  wholly  devoted  to  the  life  of  unexpe- 
ncnced  Perfons,  and  not  calculated  for  the  Tafteof 
nice  Mathematicians,    who  are'too  well  informed 
in  thefe  Matters  already,  to  want  fuch  mean  Helps ; 
1  hope  I  may  obtain  their  Pardon.    The  Perfons 
ior  whom  thefe  Demonflrat ions. are  colleded,  are 
iilich  as  being  unexperienced,  have  not  habituated 
|iheiTj{elves  to  heap  up  together  any  confiderable 
;  Number  of  L^mmata^    or  previous  Proofs,  before 
"'tiiev  come  to  the  Matter  xii^L    whofe  Tudsments 
Lcannot  be  inlormed  in  Things  ot  this  Nature,  with- 
'f  out  enlarging  the  Stile,  and  defcribing  Particulars 
^;  niorc  Verbofely  ;    which  {">>  a  Means,  I  have  ima- 
gined,  will   convey  my  Deligns   more  plainly  to 
their  Appreheniions. 

They  tliat  defire  to  \A^\v^  this  Matter,  as  it  \% 
jnorc  exprcfly  and  accurately  handled  and  demoii- 
lllrated,  may  have  recourfe  to  that  well  digefted 
Work,  De  motu  Anbnalum^  written  by  the  great 
and  celebrated  Mathematician,  BoyqUi  :  whole 
principals  and  Obfervations  we  have  here  made 
life  of;  endeavouring  in  the  mean  time,  to  render 
his  Demonftrarions  intelligible,  by  the  concifefl: 
and  ealiefl  Methods  we  cou'd  devife,  toTuch  as 
have  but  little  Knowledge  of  Mathematical  Studies. 

"the  End  of  the  Demonftration  of  the  Force  of  the 

Mufcles, 
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Sect.  XVL    C  .:  .     /-     jiom   the  fot egging 

Kow  to  apply  all  tlus  to  the  Views  in  which 
WC  have  writ  the  fame. 

1.  How  thefe  Mufcles  arc  adapted  to  the  diP** 
charging  thofe  Motions  which  they  perform,  with 
jefpeft  to  their  Tendons  and  the  Jo\  nts  of  the  B  c-nes, 

2.  That  to  the  End  chat  the  tine  and  ilender  Fi- 
bres may  not  be  feparated  nor  torn  afiindcr  by  the 
Violence  of  their  Motions,  the  Mufcles  are  com- 
pofed  of  fuch  an  infinite  Numberof  the  fame,  that 
each  lingle  one  of  'em  hardly  draws,  or  bears  any 
fenlible  Part  of  a  Weight. 

3.  That  every  Mufcle  is  form'd  offo  many  fmall 
Machines,  the  Ufe  of  which  is  only  to  perform  their 
Offices  with  the  greater  Velocicy  ar.d  Nimblenefs; 
as  we  may  with  Wonder  obferve  in  the  Morions  of 
the  Fingers,  the  Tongue,  and  many  other  Cafes. 

4.  That  among  fuch  an  incredible  N limber  of 
Fibres,  all  of  which  are  fo  fmall  as  not  to  equal  the 
Bulk  of  a  lingle  Hair  of  a  Woman,  nor  one  of  'em 
can  be  dfplaced  without  Contufion  and  Harm. 

Kow  can  any  Man,  who  is  rightly  informed  of 
the  Texture  and  Operations  of  thefe  Mufcles, 
without  being  reproach^  by  his  own  CorJcience 
pretend  they  are  thus  tram'd  without  W^ifdom  oi 
Judgment?  And  the  Man  may  juftly  be  laugh'd  a 
or  rather  be  lamented,  as  one  deprived  of  the  u 
of  his  Reafon,  that  will  readily  allow,  that  re--? 
of  the  Tools  of  a  Joyner  or  other  Artificer  acqi:.:- 
their  Figure,  and  perform  all  thcfr  Ufes  by  mer*^ 
Chance,  or  from  Caufes  wholly  ignorant  ot  what 
they  are  doing  ,*  and  yet  to  fupport  his  own  Arhei- 
ftcial  Notions,  don't  fcniple  to  fay  the  fame  ot :  :  s 
amazing  Strufture  of  the  Mnfcle«.  O  deplorable 
and  obfiinare  Infidelity !  which  to  avoid  own  n^ 
rhe  Wifconi  of  a  God,  that  has  wro'Jghr  f^cii  Won- 
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ders  in  the  Bodies  of  alJ  Men^  is  oblig'J  ro  have  Re" 
coLirfe  to  fuch  unjiift,  unreafonable,  and  odious  O" 
pinions.  For,  that  what  happens  to  the  Mufcles 
may  be  mod:  juflly  deemed  wonderful,  and  ii^deed, 
ahnoll  incredible  to  thofe  who  don't  underfland  the 
foregoing  Demonftrations,  is  aeducible  from  hence; 
namely,  that  the  Fibres  of  the  only  Mufcie  cail'd 
the  Deltoides  (as  we  have  prov'd  above  in  N^mb. 
110)  are  capable  of  exerting  fucli  an  amazing 
Force,  and  really  do  exert  fuch  a  Force  in  the 
Cafe  there  mentioned,  as  ii  all  of 'em  acting  or  gra- 
itating  together  at  the  End  of  one  Arm  of  an  equal- 
ly poifed  Balance,  were  equiponderate  to  the  Scale 
fufpended  at  the  other  Arm  in  which  there  was  a 
Weight  of  35680  Pounds;  from  which  alfo  if  there 
u'ere  but  the  Weight  of  one  Ounce,  or  lefs,  taken 
j  away,  it  would  be  able  to  raife  up  fuch  an  amazing 
[Load. 

Beiides,  we  learn  from  what  has  been  advanced 
above  {Nmnh.  1 1 1,  to  11 7.)  that  thefe  fame  carnous 
and  mufcular  Fibres,  as  delicate  and  fine  as  they  are, 
being  joyn'd  together,  do  acquire  fuch  a  folid  and 
ftrong  Texture,  that  altho'  the  faid  heavy  Weight 
of  5  5  680  Pounds  were  fufpended  at  each  End  of 
'em,  both  together,  that  is  to  fay,  the  whole 
height  of  713(^0  Pounds  could  not  Separate  ^em 
from  each  other. 

Lc^  an  Atheift  refled  upon  this  by  himfelf,  as  al- 
fo of  the  \^{ts  whfch  the  Mufcles  are  found  to  have 
in  human  Bodies,  and  then  let  he  himfelf  Judge 
whether  he  can  calmly  and  cooly  deny  that  his  a- 
dorab!e  Maker  is  both  powerful  and  wife. 

AFcer  all  this,  can  any  one  without  being  aflo- 
nifh'd  at  the  Wonders  of  the  Creator,  confider  that 
all  the  f^  jfhy  Parts  of  his  own,  and  of  the  Bodies 
of  mcfi:  odier  Animals  (which  far  exceed  all  the 
other  Matter  of  the  Body)  are  only  compofed  of 
moving  Fibres  }  Each  of  which,  as  fine  and  tender 
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as  they  are,  haye  their  determinate  Ufes ;  and  in 
the  manifo-d  Exteniions,  Directions  and  Difpo- 
fitions  whereoF,  we  may,  as  it  were,  feel  uith  the 
Hand,  thefe  multifarious  Views,  Ends  and  Pnr-r 
pofes  of  a  wife  Creator  ? 

Sect.    XVII.  T^he  Different  Coiirfe  of  the  mufcuUi, 

Fihes, 
In  order  to  have  a  jufl:  and  true  Notion  of  the 
various   and  different   Courfes  of  the  Fibres,  we 
Ihall  reprefent  to  you  a  few  Inflances  in  "Tab.  VIII. 
Fig.   r.  where  in  the  Mufcle  called  the  Dehoides  A, 
yoii  may  obfein-e  the  Fibres  faft'ned  immoveable 
upon  the  Shoulder  C,  and  to  the  Tube  or  Bone 
of  the  Arm  turning  to  the  Joynt  of  the  Shoulderat 
D,  letting  the  Arm  hang  downwards,  as  it  is  fl:ewn 
here  with  all  its  Fibres  extended  in  their  utmoll 
Length.     But  when  thefe  Threads  between  C  and 
D  ate  contraded  with  any  J^orce,    as  you  may  fee 
thiem  in  the   other  Shojlder  at  B  ;  then  the  Arm 
mud  be  lifted  up,  as  at  B  E. 

The  peroral  Mufcle  K,  being  likewife  here  in- 
feried  in  the  Breaii-Bone,  with  one  End  of  its  Fi- 
bres at  Fimmoveably,  and  with  theother  End  D, 
in  the  Tube  or  Bone  of  the  Arm,  moveabiy;  it 
appears,  that  upon  the  Contradion  of  the  faid  Fi- 
bres they  would  draw  the  Arm,  bending  it  at 
the  Shoulder  Joynt  forwards  to  theBreaft. 

If  we  view  the  Courfe  of  the  Fibres  in  the 
Mufcle  called  the  Latijjlmus  dorfi  k^  A,  {I'ah.  VIII. 
Tig.  2.)  on  each  fide,  it  appears  that  they  draw 
the  Arm  downwards  and  backwards;  for  which 
reafon  Anatomifls  give  it  the  Name  oi:  Ani-Scalptcy. 

In  the  Gafieycraemii  BS,  which  lie  iw  the  Calf  ot 
the  Leg,  and  are  faft  red  the  one  above,  about  tl.: 
Knee  at  one  End,  as  the  other  isbelo\v  to  the  Hetl- 
Bone  by  a  ftrong  Tendon  C  j  it  may  be  obfcivcJ . 
that  the  Fib.es  run  flrait  downwards  i  wherefoic 
iipon  tlic  contraciing  tl.cieof,   the  Flee!  Bone  miiil 
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be  moved  backward  and  upwards,  and  the  Foof 
idown wards.  If  one  lifts  up  the  Hcel-Eone,  and 
■lays  ones  Hand  upon  the  Calf  of  the  Leg,  one  may 
feel  the  Mufcles  fwell  and  cpntrac^l  themfelves  in 
that  Place.  Thefe  few  Instances  may  fuffice  to 
[give  any  one  a  general  Notion  of  the  Motions  of 
ithe  Mufcles  by  the  Defcription  of  the  Courfe  of 
fthjs  Fibres  whereof  they  are  compofed. 

Sect.  XVHI.   ConviSiions  from  the  foregoing  Ohfer^ 

nj  at  ions. 

This  wonderful  Strudure  of  the  Mufcles  feems 
to  me  of  too  great  Importance  not  to  place  them 
'before  the  Eyes  of  fuch  as  are  unexperienced  in 
J  Anatomy,  by  the  two  Figures  of  the  Mufc'es,  as 
Jthey  lye  upon  a  Human  Body,  before  and  behind. 
i{Tab.  VIII.  Fig.  I,  and  2.)  taken  from  Dr.  Brown; 
'  and  very  neceflary  to  g.'ve  a  Handle  to  all  fcepti* 
cal  Philofophers  to  ask  themfelves  whether  fuch  a 
Machine  as  our  Bodies  (which  is  composed  of  as 
many  other  various  and  wonderful  Machines  as 
there  are  Mufcles  in  it,  and  all  which  are  applica- 
ble to  a  particular  nccelTary  Ufe)  can  ever  beimar 
gin'd  to  have  been  framed  by  Chance,  and  with- 
I  t)ut  Defign  ?    And  which  is  more,    whether  they 
[  are  forced  to  own  herein  the  moft  perfed  Wifdom, 
!  which  has  difpos'd  of  To  many  thoufands  of  thou- 
fands  of  Fibres,  and  allotted  to  every  one  of  them 
I  Its  proper  Place  and  Form  according  to  the  Purpo- 
I  fes  tor  which  they  were  made  ;  and  that  all  this  is 
done  in  the  Fluid  or  Liquor  of  an  Egg    (from 
whence  mofl,  if  not  all  Animals  proceed)  and  there 
acquires  its  Figure  and  Nature  ?  And  further  yet, 
does  it  not^lifcover  and  make  manifcfl  the  Skill  of 
th<?  Maker,/  that  this  does  not  happen  with  fuch 
Order  and  Symmetry  in  one  Thing  only  (which  it 
may,  be  an  Atiieiil  might  affert,  tlio'  wirhout  Rea- 
fon,  to  be  purely  accidental)  but  in  Mill'ons  ofo- 
ther  Objects  ?  CON- 
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CONTEMPLATION  XL 

Of  the  Bones'. 

Sect.  I.    7^/je  Tranjition  to  the  Bones. 

N'OW  whatever  Art  and  Wifdom  appears  in 
what  has  been  faid  concerning  the  Body  ; 
and  with  whatever  Luflre  the  Things  hereof  may 
fiiine,  how  necefl'aryand  ufefiil  foever  all  its  Veins, , 
Nerves  and  other  Parts  may  be  ,•  yet  all  this  ama- 
zing StrLi(!ii:ure  would  be  in  vain,  and  the  whole  Bo- 
dy, like  a  wet  Sack,  would  cling  or  flick  toge- 
ther, and  confequently  hardly  be  in  a  Condition  to 
exert  any  one  Motion  wi:h  Regularity,  nor  yet  be 
able  to  remove  one  Foot  out  of  the  Place  it  was  in ; 
(wherefore  it  might  perhaps  have  reprefented  an 
ingenious  and  well-compofed  Machine,  but  yet  at 
the  fame  time  would  be  really  nothing  more  than  a 
very  ufclcfs,  weak,  and  pitiful  Lumpj)unlefs  the 
gracious  Creator  had  at  the  fame  time  vouchfafed 
tD  fupport  it  by  the  ftrffnefs  and  hardnefs  of  Bones, 
and  fo  render  it  proper  to  difcharge  it^  Functions. 

Sect.  II,    T'he  ScuU  and  Bones  of  the  Head. 

'  Tho'  the  Remarks  thdit  Anatomijls  have  made 
upon  Bones  are  numberlefs,  we  fiuU  only  here 
produce  a  few  of  the  chiefeft  of  'em.     And, 

I.  Can  it  be  thought  there  was  no  Wifdom  exT 
erted,  when  we  confider  that  th^  Brain  being  oF 
fo  foft  a  Matter,  might  have  been  eafily  prefl'ed 
and  wounded  bv  external  Accidents  to  the  Hazard  i 
of  our  Lives ;  to  prevent  the  fame,  it  is  cloathed 
and  encompafs'diW/th  a  hard  Subfiancc  made  df 'I 
Bone,  which  we  call  the  Skull  ?  2.  That 
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2.  That  this  Skull  does  not  confift  of  one  only 
'lard  Piece,   but  of  feveral  Parts  joyned  together, 

vhich  may  bed^ided  by  a  kind  of  intervening Su- 
ures,  to  the  end  that  they  nfiay  be  moveable  and 
/iciding  in  unborn  Children,  at  the  time  of  their 
•viothers  Delivery;  for  want  of  which.  Mother 
nd  Child  might  both  perifh. 

3.  That  fuch  Moveablenefs  ceafes  as. the  Chil- 
iilren  grow  in  Years,  when  it  would  otherwife  be 

)rejudicial,  and  then  the  principal  Ufe  of  thofe 
iutures,  is  to  maintain  a  Communication  be- 
wcen  the  Membranes  that  encompafs  the  Brain 
md  the  Skull. 

We  fee  a  great  Proof  thereof  from  hence  ;  foraf- 

lifjuch  as  at  the  Top  of  the  Head  where  the  fagit- 

^al  and  coronal  Sutures  crofs  each  other,  there  is 

Dund  an  opening  between  the  Bones,    which  in 

ew-born    Chidren  is  all  coverM  with  a  Mem- 

»rane,  upon  which,  if  you  lay  your  Finger,  you 

nay  perceive  the  beating  of  the  Parts  in  the  Head; 

kit  in  time  the  fame  is  filled  and  clofed  by  a  ^- 

id  Bone. 

4.  That  the  Skull,  tho'  every  where  of  fo  folid 
iSubftance,  has  yet  Holes  in  it  in  all  Places  where 
it  is  necelTary,  to  afford  a  Paffage  for  the  Medulla 
)pinah);  and  Blood  Ved'els  from  the  Brain  ;  parti- 
cularly, that  there  are  found  in  the  Ears  fo  many 
Vngles  and  Cavities,  artificially  hewn  out,  as  it 
were  in  Bones  as  hard  as  Rocks,  for  the  Recep- 
ion  of  the  wonderful  Inflruments  of  Hearings  pla- 
:ed  in  fuch  an  Order  as  they  appear  to  us. 

5.  That  there  is  an  Orifice  m  the  upper  Check- 
Bone,  thro'  v/hich  the  Air  pafTes  by  the  Nofe  into 
!:he  Lungs  ;  and  for  want  of  which,  no  Child  could 
;a(ily  fuck,  nor  full-grown  People  themfelves,  keep 
fi*ny  Liquor  or  moift  Food  long  in  their  Mouths. 

To  fay  no  more,  it  is  obvious  enough  to  every 
Dne,  how  great  the  Inconvenience  would  be,  if  a 
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Man  were  forced  to  breath  thrc/  the  Mouth  only, 
and  not  thro'  the  Nofe.  v 

Now  thofe  who  would  take  the  farther  Troin 
ble  of  confidering  the  Bones  of  the  Head  in  the  mi- 
nuteft  Circumftances  thereof,  .and  learn  from  Ana- 
tomy the  Ufes  which  the  Diligence  of  Enquirers 
has  hitherto  difcovered  ;  might  kc,  that  among 
all  the  Number  of  them,  that  there  is  no  Part,  no 
Cavity,  no  Orifice,  tho' never  fo  fmall,  but  what 
has  its  neceflary  Ufe,-  and  that  not  only  for  the 
Eafe  and  Well-being,  but  even  many  times  for  the 
Support  of  our  precious  Lives. 

Sect.  III.    The  Back  Bone. 

But  now  as  the  Brain  is  encompafs'd  with  a 
Bouy  Cafe,  that  it  may  not  ealily  be  afrcded  by 
any  external  Inconvenience;  the  like  Defence  feem- 
cd  to  be  not  lefs  neceflary  to  the  Medulla  Sfi.du 
againfl  all  outward  Harms ;  for  that  con/iftjng  oi 
thefoft  Matter  of  the  Brain,  muft  be  carried  down- 
wards in  order  to  communicate  the  fpiritous  Juice 
thereof,  by  the  Nerves  to  many  Parts. 

To  this  Purpofe  a  hollow  Tube  of  Bone,  like 
that  of  the  Leg,  feems  to  have  been  fufficient,  be- 
caufe  it  might  have  concain'd  and  fecur^d  the  fame 
againft  external  Violence  ;  but  on  the  other  hand, 
there  occur 'd  an  Inconvenience  which  mu(l  be  pre- 
vented, namely,  that  the  Body  would  rejina in  a^ 
immoveable  as  ii  a  Scake  were  run  thro'  it,  and  be 
est irelydi fabled  from  bending  it  feJf  in  any  maniK 

And  again,  if  Joynts  had  bcenmad^  in  this  Ti 
that  includes  the  i'pmal  Marro  a^,  fnch  as  are  m  tl 
Elbow,  Fingers,  &c.  the  following  Inconvenienci^ 
would  have  happen'd. 

Fir(ii  That  the  Parts  of  this  Tube  making  fm: 
Angles  with    each   other,    or  being  entirely  ben 
down  towards  one  another,  the  Medulla  Sflnalis  mrt 
have  followed  fiich  an  Inflection,  and  the  Courfe,^ 

tl 


I 


The  Rcl!gici{s  Thilofcpher.  217 

he  nervous  Juice  would  have  been  obftrudcd  by 
heib  acute  Angles  ;    which  of-  how  great  Confc- 
uience  it  is,  is  well  known  to  thofe,  who  by  the 
c  Obftru(5lions  have  not  only  fallen  into  Lame- 
's, but  even  Agues,    Putrefadion  and  Rottenefs 
:he  Bones,  and  have  loft  their  Lives  too  thereby. 
Secondly,    The'  none  of  thefe   Inconveniencies 
)uld  happen,  yet  the  Body  might  by  fuch  fort 
foynts  be  bended  forwards,  and  in  fome  manner 
ck wards  too,  but  by  no  Means  fide- ways,  as  is 
lin  in  the  Elbow  and  Fingers. 
Indeed,  if  Articulations  were  to  be  made  like 
rhofe  of  the  Shoulder  or  Hip  j  and  that  the  Of  Ro-- 
uwdum^  or  Knob  of  one  Tube,  fhould  turn  or  be 
jinoved  in  the  Cavity  of  the  other,  it  is  eafyt©  fee 
jthat  the  Inflection   would   happen  on  all  Sides  : 
teut  it  is  likewife  true,    that  the  fpinal  Marrow 
jcould  not  fuffer  more  in  any  Difpoiition  j   foraf- 
Imuch  as  being  obliged  to  run  thro'  the  Thicknefs 
k)f  fuch  a  Bone,    it  could  not  avoid  being  firait- 
fen'd  and  prefied  by  the  Motion  thereof,  and  fooa 
jrender'd  unfit  for  its  Ufes. 

I  To  prevent  all  thefe  Inconveniences,  and  to 
irender  the  Body  flexible  on  all  Sides,  and  yet  to 
avoid  fuch  Conftriclion  0^  the  Medulla  Spinalis,  by 
making  fome  little  Angles  ,*  and  chiefly  to  fecure 
the  fame  quite  round,  againft  all  Occurrences, 
I  let  the  molt  skilful  Engineer,  or  the  greateft  Ma- 
thematician, confidcr  with  himfelf,  whether  he 
could  better  folve  this  important  Problem  in  Me- 
chanics, and  attain  all  thefe  Ends  by  a  more  per- 
fect Scructure  than  that  which  the  adorable  Wif- 
dom  of  the  great  Creator  does  here  fet  before  us, 
Thofe  who  defire  a  fhort  Corxeption  thereof,  lee 
them  view  I'aL  IX.  Eg.  i.  where  the  Back-Bone 
is  reprefented,  conflfung  of  a  Number  of  little 
Vertebra  placed  upon  oi^iC  another ;  each  of  which 
has  a  great  Hole  in  the  Middle,    in  order  to  let 

the 
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the  fpinal  Marrow  pafs  thro*  it,  by  which  Mean 
all    of  them   together  compofe  a  hollow   Tubi 
from  Top  to  Bottom ;  which  being  infle(5ced,  ei 
ther  right  forwards  or  on  either  Side,  do,  by  rea 
fon  of  the  fmallnefs  of  the  faid  Vertebra^    fcarct 
make  any  Angles,  or  very  little  ones  :  In  the  fame 
Manner  as  it  were,  as  in  the  multangular  Figure 
AEB,F,C,G,  D,   (Xab.  \X.Fig.  2.)   in  which 
we  fee  little  and  infenlible  Flections,  where  i^  the- 
Sides  were  made  a  little  fmaller  ,•  or,  if  inftead  ot 
A  E,  two  or  more  other   Sides  were  taken,    the 
Figure  would  be  very  near  circular ;    that  is  to 
fay,  without  any  Angles  at  all,  at  leaft,  any  than 
are  perceptible  to  us.. 

Now,  fmce  it  appears  from  hence,  that  it 
we  infer i be  a  Polygone  in  a  Circle  of  fewer  and 
greater  Sides,  as  AB>  BC,  CD,  the  Angles 
ABC,  BCD,  &c.  are  much  lefs  and  more  acute 
than  the  Angles  AEB,  EBF,  &c.  which  are 
made  when  the  Circumference  of  the  Polygone 
Figures  confifls  of  more  and  fmaJler  Parts  :  We 
fee  likewife,  that  to  prevent  fuch  acute  Angles,  it 
was  here  neceffary,  that  the  Vertebra  fhould  be  ve- 
ry fmall,  and  therefore  very  numerous. 

Sect.  IV.     'the  Ufes  of  this    Strtcciure  of  the 

Back-Bone. 

Now  can  anyone  imagine  that  the  Divifion 
of  this  Tube  into  fuch  fmall  Parts  as  thofc  of  each 
Vertebra  (which  was  juli  neceiTary  in  this  Place 
and  no  where  elfe)  could  have  been  made  only  here, 
and  in  no  other  Parts  of  the  hody^  without  the  wife 
and  premeditated  Purpofes  of  a  great  Creator  ? 

Moreover,  becaufe  this  Back-Bone  was  not  to 
be  moved  by  Joynts,  but  infleded  without  Angles, 
we  fee  in  the  Figure  above-Tnentioned,  how  this  is 
mofl  regularly  brought  about,    by  hilening  each 

Ve}  teb.  £ 


I 


Tfjc  Religious  Thilofopher.  ix^ 

,tehr^  to  the  next  above  and  beneath  it  by  an  m- 

;vcnuig  Cartilage  j    from  whence  the  three  fol- 

ing  and  fo  necefl'ary  Ufes  do  refult : 

That  by  the  Intervention  of  fiich  a  Cartilage, 

c  Vertebra  are  hinder'd  from  rubbing  and  wearing 

>iir  each  other. 

2.  Forafmnch  as  in  the  bending  the  Back-Bone 
!i  the  right  Side  for  Inflance)  the  Vertebra  on  the 

ame  Side  mufl:  be  brought  nearer  to  each  other, 
iwd  upon  the  left  and  oppofiue  Side  at  the  fame 
ime  muft  recede  farther  from  each  other  :  That 
;:his  Cartilage  has  fuch  a  Faculty  as  to  be  able  to 
"crve  for  boch  Purpofes,  and  to  permit  that  the 
jack- Bone,  by  the  mutual  Approach  of  the  Ver-^ 
tbra  at  the  Times  of  bowing  or  bending  on  the 
ight  Side,  are  preffed  fomething  clofer  together, 
ind  fo  rendered  as  it  were  thinner  j  and  at  the  fame 
imc  on  the  left  Side  proportionably  extended,  and 
b  became  as  it  were  thicker. 

3.  And  that  which  is  particularly  required  here, 
s,  that  this  Cartilage  fliould  likewife  have  an  Ela- 
er  or  expanfive  Faculty,  which,  upon  its  bein^ 
pompreil'ed  on  the  right  Side,  fhould  caufe  it  to  rife 
Lip  again ;  and  when  extended  on  the  left  Side, 
hould  likewife  contract,  or  draw  it  in  again. 

Thus  this  Cartilage  is  not  only  proper  to  render 
the  Inflexion  of  the  Back-Bone  eafy  and  conveni- 
ent ;  but  likewife  to  exert  itfelf  with  a  fenfible 
Force  for  the  Redudion  of  the  fame  into  its  natu- 
ral State  after  Inflexion  :  The  greateft  Mathemati- 
cians having  enquired  into  this  with  the  utmoftDi- 
igence,  have  been  obliged  to  acknowledge  it  for 
a  wonderful  piece  of  V/ork.  Borelliy  Par,  58.  De 
motu  An'imalhim  calls  it  Artificium  StruBura  Spina 
Dorji^  or  the  A-tificial  Stvudure  of  th^  Back-Bone^ 
and  begins  his  Enquiry  by  afcribing  thefeand  fuch 
like  Matters,  to  the  Wijdo'm  of  the  divine  Archie 
nil. 

I  know 
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I  know  very  well  that  in   the  Difpute  with  A 
theifts.  Authorities  are  of  little  Force  towards  thei 
Convidion.     Yet  when  we  hear  great  Men,  wh( 
have  not  this  View  diredly  in  writing  their  Books 
{peaking  after  the  fame  Manner,  it  is  very  proba 
ble  that  this  can  be  afcribed  to  nothing  elfe  bui 
the  irrefiftible   Convidions  of  their  Confcienee  , 
wherefore  it  fhould  feem  that  an  unhappy  Atheift  t 
if  Reafon  or  Juftiee  may  have  any  Afcendency  o- 
vcr  himjmight  be  fo  far  influenced  thereby  as  to  en- 
quire diligently  and  ferioaily  into  that  which  has 
made  fuch  an  Impreffion  upon  great  Minds ;   and 
then  confider  with  himfelf  whether  it  be  not  rather 
the  want  of  Examination  and  of  Judgment   than ; 
ftrong  Arguments  that  has  given  him  Occafion  to  j 
differ  fo  much  from  the  Sentiments  of  the   mod 
learned  Mathematicians. 

And  this  is  the  End  we  propofe  to  our  felves  in 
writing  thefe  Centemplations  ,  in  Hopes  that  it  may., 
plcafe  the  great  and  wife  Archited:  of  all  Things.s 
to  have  Compaffion  on  them,  and  not  to  leave  tiiem 
under  this  terrible  Curfe  of  obflinately  rejecting, 
the  Examination  of  what  the  ConfefTion  of  a  di- 
vine Being  will  demonftrate  to  them,  and  of  remain- 
ing under  a  judicial  BHndnefs,  when  nothing  is 
wanting  on  their  own  Part  but  to  open  their  Eyes. 

Sect.  V.     T'he  IVhirl-Bones, 

We  (hall  pafs  by  the  Wonders  that  might  be 
obferved  in  the  Eminences  or  Heads  of  the  Vene" 
Ifra,  into  which  the  Mufcles  arc  inferred  tor  Mo- 
tion ;  and  in  the  Holes  that  are  therein  for  a  Pai- 
fage  for  the  Blood- Veffels  ;  as  likewife  the  Cavi- 
ties that  are  between  every  two  Vertebray  and 
thro*  which  the  Nerves  that  are  derived  from  the 
M^duUa  Spinalis^  pafs  to  their  refpcdiive  Parts  ; 
the  leaf];  of  all  which  may  furnifli  i.s  with  fuffici- 
Matter  of  Aflonifliment  at  the  Wife  Dcfigiis  of  the 
Creator.  Par- 
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Particularly  the    Structure  'of  the  two  higheft 

'^ertthra  of  the  Neck  is  very  wonderful,  which^  be- 

ufe  the  cafe  does  here  require  ic,  and  to  the  end 

that  the  Motion  of  the  Head  may  not  be  obftru- 

5lcd^  are  each   of  'em  of  a  different  Figure  ;  and 

:he  fecond  of  'em  has  an  Eminence  which  ferves 

^or  a  Pin^  upon  which  the  Head  may  turn  by  the 

cans  of  the  firfl:  Vertebra,     He  that  defires  to  be 

rther  inftru6ted  herein,  may  confult  the  Books  of 

iatomy  whTch  are  in  every  one's  Hand  ,*  and,  if  he 

re  in  earneft  in  his  Enquiry  into  the  Glory  and 

preatnefs    of  his   Creator^    make   the   right  uf^ 


:hereof. 


Sect.  VI.  The  Ribs. 


Not  to  dwell  too  long  upon  the  ufe  of  the 
R.ibs_,  which  form  the  Space  and  Cavity  of  the 
Breaft,  in  order  to  leave  room  enough  for  the 
Heart  and  Lungs  to  move  in^  and  at  the  fame 
ime  to  defend  the  latter  from  all  External  Vio- 
ence  :  Let  any'  one  ask  himfelf,  whether  It  be 
Dwing  to  mere  Chmce^  that  thefe  Ribs^  in  the  pare 
^here  they  are  faften'd  to  the  Cartilaginous  Breaft- 
Bone,  are  likewife  compofed  of  a  Cartilaginous 
iubftance,  to  the  end^  that  when  they  move  at 
[lefpiration  or  drawlng-in  of  the  Breath,  they  may 
be  more  eafily  infleded  by  the  Mufcles ;  and_,  after 
:hac  the  Operation  of  the  Mufcle  ceafes,  they  may3 
3y  their  own  Elaftick  Force^  return  to  their  for- 
ner  Scate^  and  thereby  contribute  very  much  to- 
wards Breathing. 

Concerning  their  Power  and  Adion,  you  may 
fee  what  the  Learned  Bordli  has  faid  in  his  Second 
Part. 


Vol  T.  P  S  fc  c  T. 
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Sect.  VIL  The  Hip-Bones. 

To  mention  curforily  the  reft  of  the  Bones,  an 
particularly  the  Hip-Bones,  with  whofe  moft  ne 
cefTary  Service  we  (hould  be  fufficiently  paid,  i 
they  were  of  no  other  ufe  only,  than  to  fecure  an 
ftrengthen  the  Wombs  of  Women,  from  whenc 
sl\\  Mankind  receive  their  Birth  ;  befides,  that  the 
afford  both  to  Men  and  Women  an  immoveable 
FulcruMy  or  Support,  to  the  Thighs,  Legs  and  Fee 
in  bearing  the  whole  Body  :  It  (liould  feem  there 
fore  that  nothing  remains,  but  to  give  fome  ac 
count  of  the  Strudure  of  the  Arms  and  Legs, 
which,  as  alfo  of  their  Articulations  and  Joii 
fomething  has  been  already  faid  in  our  Contem\ 
tion  of  the  Mufcles^  (ince  ic  was  impoflSble  to  treat  oi 
thefe  laft  with  any  manner  of  Clearnefs,  wich< 
fome  knowledge  of  the  former,  to  which  thei 
fore,  if  any  one  thinks  it  neceffary,  he  may  havJ 
recourfe. 

Sect.  VIIL  The  Thigh^Bone. 

Let  then  a  Philofopher  that  is  enquiring  afcei 
Truth,  take  into  his  Hands  fuch  a  Thigh-Bone  ai 
we  have  defcribed  {Tab,  IX.  Fig,  3.)  A  E,  and  fuel" 
as  he  may  have  met  with  many  times  in  Church- 
Yards  and  Charnel-Houfes,  without  taking  an> 
notice  thereof,  and  he  may  fee  in  this  alone,  the 
great  Creator's  wonderful  Dire6Hon  to  fo  many  ne- 
cefTary  Ufes.  For  he  will  find,  firfi-y  that  the  fame 
is  very  hard  and  ftifF  to  enable  it  to  bear  the  Body ; 
but  at  the  fame  time  hollow,  that  it  may  not  in- 
cumber the  Motion  thereof  by  it's  Weight  ;  and  ad 
the  fame  time  to  be  provided  with  a  Marrow,  that 
is  fo  neceffary,  and  to  keep  it  ready  for  the  Ser- 
vice which  ic  is  to  perform,  of  which  hereafrer. 

SeconM/, 
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I    Secondly^  That  (in  Tab.  IX.  Fig.  4.)  the  Knob  or 
PlHead  of  the  Bone  A  is  round^  and  is  fo  accurately 
adapted  to  the  Os  Ifchii,  or  Hip-Bone  B,  that  it  can 
:urn  round  therein^  and  be  moved  on  all  fides. 

Thirdly^  To  give  fome  flight  Defcription  of  this 
fointj  fince  the  Figure  will  help  us  therein  ;  can 
we  difcover  no  Wifdom  in  the  following  Particu- 
ars  ?  viz,.  Firfi^  this  Knob  A  is  furrounded   with  a 
und  of  a  fmooth  polilhed  Cartilage,  to  the  end 
hat  it  may  perform  it's  Motion  without  Refiftance 
'ind  without  Pain.    Secondly^  that  to  give  the  great-- 
'sr  Steadinefs  to  the  Joinr^  this  round  Bone  A^  is  fa- 
ilen'd  in  the  Cavity  as  it  were  with  a  Rope  or  Ten- 
ion^  by  a  Strong  band  h,  which  however  does  not 
6bftru6l  it's  Motion.  And  Lafily^  that  a  broad  Band, 
h^  furrounding  the  whole  Joint  (but  which  in  this 
"igure   is  reprefented  as  cut  thorough)    ties  the 
jfvhole  together^  Hill  preferving  the  Freedom  of 
.Motion. 

^^  Fourthly^  To  proceed  in  the  Contemplation  of 
f^he  aforelaid  Thigh-Bone  {Tab.  IX.  Fig,  ^.)  it  has 
[«wo  Eminences  or  Heads^  D  D,  at  the  place  where 
:t  makes  a  Joint  with  the  Leg  or  Shin- Bone  below 
^.t  the  Knee  ;  which  are  both  likewife  enj? ompafled 
^ith  Cartilages,  that  they  may  flip  the  more  con- 
veniently and  fmoothly.  Thefe  two  Heads,  D  D, 
\t  bbj  (in  Tab.  IX.  Fig,  f.)  have  between  them  a 
ketty  deep  Hollow  or  Groove  e,  and  are  both 
Idapted  to  two  Cavities  c  c^  which  are  above  in 
ihe  Shin-Bone  K ;  and  that  again  has  an  Eminence 
ijfying  between  the  two..  Holes  cc, 'which  is  like- 
pife  adapted,  and  enters  into  the  internal  Angle  e, 
^hetween  the  Heads  of  the  Thigh-Bone  b  b.  Now, 
'need  we  fay  any  more  to  prove  very  evidently  the 
•Ibefigns  of  the  Divine  Archited  r  And  he  who  in 
iny  wife  comprehends  it,  muft  he  not  be  convinced 
hat  this  Joint  is  of  a  different  Structure  than  that 
f  the  Thigh-Bone  ^  and  that  it  ought  to  be  lb, 

P  z  for- 
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forafmuch  as  the  Knee  is  only  to  be  bent  forwarcr 
and  backwards^  but  by  no  means  fidewife^  as  i\ 
Thigh  Bone^  and  chat  otherwife  it  would  produc. 
a  verv  irrcgijlar  Gate?  I 

Fifthly,   To  fay  nothing  of  the  Ligaments  c' 
Bands^  which  (as  in  the  Joint  of  the  Thigh  wii 
the  Hip  bone)  preferve  all  this  from    disjointii^ 
Nor  likewife  of  the  Knee-pan^  the  ufe  of  wh 
is  beft   known  to  cheni   who^  having   broken 
fame  by  any  Milchance^  are  thereby  deprived 
the  chiefeft  Strength  of  this  Joint. 

Could  any  one  fee  thac  tfie  little  round  Bodies /l^ 
and  C  {Tab.  IX.  Fig.  5 .)  are  of  fo  great  ufe  for  t! 
Infertion  of  the  Tendons  of  the  Principal  Mufc*" 
and  ftill  fuppofe  that  this  Bone  had  acquired 
Form  withouc  Defign  ;  In  which,  not   one  E 
nence,  not  one  incerni^l  A.ngle  is  to  be  found^  wh 
if  it  had  been  of  a  different  Strudure^  might 
have    occafion'd   remarkable    Inconveniencies 
Men  ? 

If  any  Body  would  fee  the  manner  of  fuc 
Strudure  at  his  Eafe^  he  need  only  confider 
CUw  and  Leg  of  a  Tnlht^  and  that  to  which  i 
faften'd  at  both  Ends,  where  he  will  find  fomethS 
very  analogous  to  what  we  have  now  defcrib 
And  let  hin,  who  refied:s  upon  all  thefe  Thii 
with  c-»re  "^ni  attention^  judge  whether  ir  be  n 
as  reafojiable  to  acknowledge  the  wifdom  of  the 
Artificer  in  this  cafe,  as  he  would  do  in  any  othei 
Nlichine  mnde  of  Brafs  or  other  Metals?  Which, 
tho''ic  would  not  be  near  fo  ferviceabie  to  living 
Creatures,  yet  would  meet  with  lefs  contradidtiom 
from  'this  fort  of  Fhilolophers. 

That  the  latter  is  true,  is  well  known  to  fuch  as 
converfe  with  them ;  but  however,  it  can't  be  de- 
uy'd  that  it  is  very  itrange  and  unaccountable,  that 
they  Ihouid  own  a  greater  Wifdojn  in  a  me-^ner, 
and  lefi.  Artful  Machine,  and  yet  deny  it  in  a  better. 
*  -  Sect. 
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Sect.  IX.  The  Teeth. 


To  the  above  mentioned  account  of  Bones,  we 

ight  have  added  the  parlicular  Propenics  of  the  fe 

hereof  the  Teeth  are  compounded,  and  how  t[?ey 

iffer  from  other  Bones,  to  the  end  they   may  be 

e  better  adapted  to  their  own   Ufes.     Now  in 

afe  they  had  been  produced  by  Chance,  or  by 

aufcs  operating  without  Uhderftanding,  why  are 

'hefe  Bones   exadly  endow'd   with   the  different 

l^ualities   which  they  themfelves  requir-  d  ?    And 

fihy  do  they  lo  feldom  appear  in  the  MouuiS  of 

i|ifoung  Children  in  the  firtt  Months,  when  they 

[lA^ould  be  both  inconvenient  to  the  Suckin^;  Child 

Und  Painful  to  the  Mother?    And   why  are  they 

l>roduced   at  the  time  when  the  Stomachs  of  t-hofe 

^oung  Creatures   are  capable  of  digeiling  more 

olid  Food  ? 

Thofe  who  dcfire  to  bs  informed  of  other  Cir- 
pumftances  about  the  Tee,tn,  may  confulr  what 
las  been  faid  above  touching  the  Mouthy  Chew- 
\ngj  &C. 

Sect.  X.  The  Bones  in  unborn  Children, 

The  Diligence  of  Anatomifts  has  difcover'd 
many  Things  in  the  Bones  of  Children  before 
their  Birth;  and  plainly  fliewn  in  feveral  Cafes 
the  difference  there  is'between  thofe  of  one  new 
Born,  and  of  a  Perfon  in  Years ;  yet  it  is  Rill  un- 
known of  what  Matter  they  are  compofed  at  the 
Beginning,  and  afterwards  in  their  Changes,  till 
they  have  acquired  their  Solidity  and  true  ISlarure  ; 
and  particularly,  what  were  the-real  Caufes  of  the 
whole. 

So  that  no  Body,  who  believes  the  Divine  Ori- 
a  of  the  Holy  Scriptures,  will  be  lurprifed,  that 

P  I  the 
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the  adorable  Spirit  of  G  o  d,  with  which  the  Wj 
ters  thereof  were  endowed,   has  been  pleafed 
make  ufe  of  this  Inftance,  to  prove  the  Smalh 
and  Narrownefs  of  our  Knowledge  in  thefe  Mi 
terSj  by  the  following  Expreffions,  Ecclef.xu  5". 
thou  know  eft  not  what  ts  tb:  way  of  the  Spirit  ^  nor 
the  Bones  do  ^rcw  in  the  Womb  of  her  that  is  with  Chili 
even  fo  thou  knoweft  not  the  IVorks  of  GOD  who  nf«| 
keth  all. 

The  Enquiries  of  the  accurate  A/alfhigi^  whcrl 
he  treats  of  the  wonderful  Formation  of  the  Bontj 
of  a  Chicken  in  the  Egg,  are  worthy  to  be  coi 
fulted  upon  this  Occafion  ;  but  without  going  f<i{ 
far^  the  few  Obfervations  that  we  have  yet  be( 
able  to  make  in  the  Bodies  of  Men,  do  confirm  e: 
perimentally,,  and  plainly  enough^  thefe  Words 
Solomen  ;  when  we  fee  the  Great  Harvey^  who  is  (i 
juftiy  efteemcd  throughout  the  World,  on  accoui 
of  his  famous  Difcoveries^  thus  fpeaking  in  hvl 
Treatife  Je  Or  J.  Part,  in  Generat,  In  the  fir  ft  Montbi 
feme  of  the  Bones  are  fofty  others  cartilaginous  ;  the  Ai 
fo  fljorty  that  when  laid  upon  the  Breaft  the  Fingers  a 
net  touch  each  other;  nor  can  the  Legs,  tho'  folded  uf 
the  Belly y  fcarce  reach  to  the  Navel :  And  this  comes  fri 
hence ^  that  the  whole  Fruit  has  hardly  the  length  of  ti 
I^ail  cf  one*s  Finger y  till  it  comes  to  be  as  big  as  a  Frog 
a  Moufe, 

At  firft,  there  art  formed  little  Fibres ^  or  Threads ^ 
the  confiftency  of  Slime^  which  are  afterwards  nervom^ 
then  cartilaginous y  and  finally  of  the  hardnefs  of  a  Bom* 
In  the  fecend  Month  (according  to  the  feveral  Exp€-:| 
riments  of  the  above-mention'd  Author)  the  Emi 
is  very  big  in  its  Head^  and  very  flmt  in  its  Legs  ;  at 
the  whole  Matter  fo  foft  and  inconftften%  that  it  can  han 
ly  bear  touching  with  the  Hands ;  and  in  order  to  be  exs-i 
mined,  muft  be  laid  in  Water  j  »;r  is  there  any  Solidity  k 
tbc  Bones, 
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Now  will  thb  mod  felf-conceited  Philofopher 
dare  to  maintain  that  he  ever  rightly  knew,  how 
the  Bones  of  an  Embryo  are  fram'd  in  the  Womb  ?, 
And  if  he  is  reafonable^  muft  he  not  be  convinced 
that  this  Hypothefis  is  wifely  chofen  to  fhew  the 
fmalnefs  of  Human  underftanding  ?    And  to  the 

,  end,  that  it  might  convince  not  only  the  Philofo- 
phers  of  that  Age,  but  likewife  all  that  came  after 
them^  where  their  Knowledge  is  bounded  and  de- 
fedivc,  and  that  it  fliould  continue  fo  in  fpite  of 
all  their  greedy  and  refllefs  Scrutinies  :  Muft  he  not 
own  that  the  State  of  Things^  and  the  Limits  of 
Human  Sciences,  even  to  the  lateft  Generations, 
were  not  lefs  known  to  the  great  Infpirer  of  this 
Holy  Word;  and  confequently  that  he  who  fpake 
ir,  muft  be  more  than  a  Man ;  yea,  that  he  could  be 

mo  other  but  God,  to  whom  only  all  future  Events 

^are  clear  and  manifeft  ? 

Sect.  XI.  The  Bones  are  produced  from  a  fluid 

Matter. 

Before  we  proceed  farther,  let  the  Reader 
xonfider  wich  himfelf,  whether  it  can  be  thought, 
that  an  Over-ruling  Power  and  Providence  had  no 
fliare  in  this  Matter,  when  he  fees  hard  Bones  fo 
wonderfully  adapted  to  many  Ufes,  arifmg  only 
from  a  Slimy  Matter,  which  owed  it's  beginning  to 
nothing  but  Bread  and  Water  ? 

For  that  the  Bones,  be  they  never  fo  hard,  do  in 
a  great  manner  arife  out  of  a  Fluid,  is  abundantly 
proved  by  the  Chymifts,  who,  having  diftilled  the 
fame  quite  dry,  and  without  the  addition  of  any 
Liquid  Matter,  do  produce  from  thence  a  great 
Quantity  of  Oyi,  and  yet  more  of  Watry  Parrs  (in 
which  their  Volarile  Salt  is  melted,  and  whicli 
therefore  is  called  their  Sprit)  as  is  well  known  to 
fuch  as  have  made  the  Experiment. 

Jp  4  Sect. 
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Sect.  XII.  Pfalm  CIX.  ver.  i8. 

Now  with  how  precife  a  Knowledge 'the  Hoii 
Ghoft  has  fpoken  in  other  Places  of  Scripture^  evc( 
of  this  internal  Scrudure  of  the  Bones,  will  appee 
as  plain  as  the  Sun  a-c  Noon^  to  fuch  as  from  Ch: 
rurgical  Experiments  have  learnt,  that  there  is  nfi 
thing  more  pernicious  tjo  a  naked  Bone,  than  t 
put  Oyl  or  any  other  Moifture  upon  it,  which  wi 
caufe  a  miferable  Corruption  therein:  On  whic. 
account  it  is,  that  the  moft  skilful  Surgeons^  i 
treating  about  the  Difeafes  of  the  Bones^  do  moi 
carefully  warn  their  Readers  againft  the  fame. 

For  an-  Inftance  hereof,  one  need  only  read  th 
Words  of  Hildanus  ,  Ah  omnibus  autem  buwtdis  d^  ok 
etginofis  in  denudatis  ojftbus  in  cjuacuncfue  corporis  farta 
flane  ut  abfiineat  Chirurgus  necejje  efi,  P.  ^i6.  That  is  t 
fay^  a  Surgeon  mufi  carefully  abfiain  from  the  ufe  of  at 
Moifi  and  Oyly  Matters  in  the  managing  of  naked  Boner 
in  Ti>  hat  ever  part  of  the  Body  they  lie.  As  alfo  Mr.  Panr 
fays,  upon  the  lame  occafion,  p.  ^60.  Moreoojer  tii 
Bones  may  he  likewife  Corrupted  by  the  improper  Applica-A 
tion  of  any  Oyls^  or  other  Li<juid  Medicines, 

I  have  only  produced  the  Evidence  of  thefe  twc 
Gentlemen  here,  becaufe  they  may  be  juftly  rankec 
among  the  moft  Famous  and  Skilful  Men  in  thii 
Art. 

For  to  return  to  the  Matter  again  ;  Can  any  one 
that  reads  that  Text^  in  P/.  cix.  ver.  18.  As  he  cloatb-^ 
ed  himfelf  •with  Curfing^  like  as  with  his  Garment :  fa 
let  it  come  into  his  Bowels  as  Water ^  and  like  Ojl  into  his 
Bones '^  and  who  has  ever  feen  this  Caries  Offium^  or 
Corruption  of  the  Bones/ in  any  other  conliderable 
degree  in  a  living  Perfon,  and  has  been  informed 
that  the  fame  may  be  produced,  or  at  ieaft  aug- 
mentedj  by  any  Liquid  or  Oleaginous  Matters. 
muit  needs  confefs^  that  the  Wrath  and  Curfe  o. 

G  o  p 
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God  cannot  be  defcribed  by  more,  lively  Compa- 
rifonsj  fince  Water  and  Oyl^  that  are  mentioned  in 
this  Texr^  are  both  of  'em  the  molt  pernicious 
Things  imaginable  to  the  Bones. 

Sect.  XIII.  Bones  withotit  Nerves, 

According  to  the  very  Learned  Anatomift,  Mr. 
Verbeyen^  the  Bones  having  no  Feelings  are  confe- 
quently  without  Nerves^;  which  are  accounted  by 
all  as  the  Inftruments  of  Senfation ;  but  whether 
that  be  produced  by  their  Marrow^  5^^^^^,  or  Mem- 
branesy  we  (hall  not  here  contend  :  The  fame  is  not' 
obfcurely  maintained  by  a  famous  Englifh  Anato- 
mift,  Dr.  Clopton  Havers,  who^  tho'  he  differs  a  lit- 
tle from  the  former^  touching  the  feeling  of  the 
Bones  ;  yet^  in  his  Ofieologia  Nova,  or  Nev^  Defcrif- 
tion  of  Bonesy  p.  29.  he  affirms,  that  having  en- 
quired as  nicely  as  pofTible  into  this  Matter,  he 
could  difcover  no  Nerves  in  the  Bones,  but  endea- 
vours to  fhew  how  this  want  of  the  Nerves  may  be 
fupplied ;  fo  again,  fpeaking  of  the  Nerves  of  the 
Teeth,  p.  102.  he  fays,  that  there  be  ether  Bones  to 
•which  it  Jhould  feem  that  no  Nerves  do  belong. 

Sect.  XIV.  Marrow, 

Before  we  conclude  thefe  Remarks  concern- 
1  ing  the  Bones,  we  muft  fay  a  word  or  two  about 
the  Marrow :  Now  can  any  one  fuppofe  that  the 
Bones  were  made  hollow  without  Defign,  fince- 
i  they  ferve  for  the  Receptacles  of  a  Fat  or  Oleagi- 
nous Matter,  which  tenders  the  Limbs  fmooth,  and 
;  fupple  in  their  Motions,  and  prevents  the  Carti- 
lages in  the  Joints,  when  Aiding  upon  each  ether, 
■  from  being  worn  out  or  burnt  by  a  continual 
Attrition,  which  wou'd  happen  if  they  fhou'd  re- 
''  main  dry,  as  appears  by  chs  Axel  trets  of  Wag- 
gons 
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gons  and  Mills^  which  are  greafed  for  that  verj* 
purpofe  ? 

Not  to  mention  here^  that  by  the  faid  MarroWi/ 
the  Bones  themfelves  (which  being  otherwife  toiji 
'dry^  would  become  brittle)  and  the  Ligaments  op 
little  Bands  thereof  are  kept  in  their  proper  Cow 
dition  by  fuch  a  Moifture  ^  as  we  fee  the  Muficiana 
oyl  the  Strings  of  their  Inftruments^  to  the  end 
that  they  may  not  break  by  too  much  Drynefs. 

How  plainly  then  does  the  Wifdom  of  the  Great 
Creator  fliine  forth  in  this  very  Matter^  by  contrii 
ving,  in  fo  hard  a  Subftance  as  Bones  are^  Dudj 
and  Paffages  thro'  which  the  Marrow  may  oozei 
out  or  filtrate  from  the  little  Tubes  of  the  Bonej 
into  the  Joints  ? 

Sect.  XV.  Water  and  Oyl  together  ferve  to  render  ilm^ 

Parts  fmootb. 

They  that  deal  with  Air-Pumps  (the  Conftrur^ 
Aion  of  whichj  to  render  the  matter  more  intelli-- 
gible  to  unexperienced  Perfons,  muft  be  fuppofedJ 
to  be  like  a  great  Syringe)  know^  that  the  Suckerr 
thereof  muft  be  firft  fteep'd  in  Water,  to  make  itt 
fwell  out  to  the  neceffary  Thicknefs  and  Softnefs  5; 
after  which  it  is  oyled  a  little,  that  it  may  move: 
backwards  and  forwards  more  fmoothly  and  readi- 
ly ;  from  hence  it  is  pkin,  that  when  the  Sucker, , 
tumified  with  Water^  is  thruft  with  fome  Force  in-- 
to  the  Tube  of  the  Air-Pump,  which  is  narrower  r 
than  the  extended  Sucker^  the  Water  is  preiTed  out : 
and  mingles  itfelf  with  the  Oyl  that  was  fmearedl 
over  the  Sucker. 

Now  could  any  Body,  who  has  never  made  a 
trial  thereof  (to  add  fomething  here  which  is  very 
remarkable)  imagine^  thac  Water  and  Oyl  rhus  mix : 
ed  together,  are  much  more  proper  than  Oyl  alone, 
to  caufe  two  Bodies,  rubbing  againft  each  other, 

to 
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to  move  more  fmoothly  and  nimbly  upon  one  ano- 
ther ?  And  yet,  that  this  is  true,  the  aforefaid  Expe- 
riment has  taught  us ;  wherefore,  it  is  likewife  very 
ufeful,  that  the  Sucker,  already  fmeared  with  Oyl, 
fhould  be  even  once  again  dipt  in  Water,  before  it 
be  thruft  into  the  Tube  of  the  Air-Pump. 

The  firft  Obferver  hereof,  was  the  great  Mr. 
Robert  Boyle^  who,  upon  the  account  of  his  Enqui- 
ries into  the  Creatures,  can  never  be  fufficiencly 
ipraifed;  that  Gentleman,  in  the  Introdudion  to 
his  Fhyfico-  Mechanical  Experiments,  p.  7.  of  the  Cologn 
Edit,  Ipeaks  thus  of  this  mixture  of  Water  and  Oyl^ 
to  render  the  Motion  of  his  Air-Pump  more  eafie: 
'■  Ufon  which  occafion  we  Tnufi  not  here  omit  (becaufe  it  ap- 
f  fears  fo  wonderful)  that  neither  Oyl  nor  Water  ufed  fingly^ 
could  bring  to  fafs  that  the  Sucker  (hould  he  moved  eafily 
and  readily ;  but  that  a  mixture  of  them   both  (federal 
times  repeated  to  our  great  furprife)  did  produce  the  defired 
effea. 

Thus  we  fee  that  a  Gentleman,  who,  if  he  can't 
be  called  the  greateft  Philofopher  in  the  World,  yet 
i  may  juftly  be  placed  in  the  firft  Clafs  of  Great  Men, 
acknowledges  himfelf,  that  he  could  never  have 
difcovered  this  by  Argumentation,  but  learnt  it  (jo 
;  bis  great  furprife^  which  ought  to  be  well  obferved 
i  here)  by  Experience  only. 

Sect.  XVI.  Oyl  and  Water   thus  mingled ^  infinuate 
themf elves  into  the  Joints, 

N  o  w  let  the  Atheift,  that  has  never  fo  high  an 
\  Opinion  of  his  own  Underftanding,  or  the  ftrong- 
I  eft  Mind  (as  they  love  to  call  themfelves)  ferioufly 
\  confider  by  himfelf,  laying  aiide  all  Obftinacy  and 
■  Paffion,  whether  he  can  afcribe  all  this,  with  the 
I  leaft  appearance  of  Reafon,  to  meer  Chance,  or  igno- 
rant Caufes ;  when  he  fees  with  his  own  Eyes,  that, 
in  order  to  render  the  Joints  more  fupple  and  move- 
able. 
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able^  and  to  produce  fuch  a  mixture  of  Oyl  and 
Water  as  would  be  fit  for  that  purpofe^  there  are 
founds  in  and  near  the  faid  Joints^  perpetual  Springi; 
and  Fountains ;  out  of  fome  of  which  there  fiowi 
a  kind  of  Oyl  of  the  Marrow^  (of  which  mention 
has  been  made  above)  and  from  others  a  tou^hi 
flimy  Humour  (which  Dr.  Havers^  the  Difcoverei 
thereof^  calls  the  Mucilago)  into  the  Joints^  between 
the  two  Cartilages  that  rub  upon  each  other.  And 
the  faid  Author  fhews  by  Experience^  that  it  is  not 
without  juft  Caufe  that  he  names  them  Watry  Hu- 
mours, becaule  he  proves,  that  after  the  Evapora-. 
tion  of  the  Water,  there  does  hardly  remain  the 
thirtieth  Part  of  that  Matter.  ; 

•  Once  again,  1  fay^  let  fuch  an  unhappy  Infidel 
betake  himlelf  to  fome  Retirement,  where  he  need 
not  be  aflFe(5led  with  the  Shame  of  Recanting  thofe 
Erroneous  Opinions,  which  he  has  fo  long  and  fo 
boldly  maintained,  and  confider,  whether  he  can  be- 
lieve, fince  this  Mucilaginous  and  Watry  Humour 
is  of  fo  great  Service,  that  all  this  Affaratus  of  fp 
many  Glands  as  are  found  in  the  Joints,  and  which, 
being  compreffed  by  the  Motion  of  the  Bones,  do, 
like  iqueez  d  Spunges,  yield  this  Moifture ;  1  fay, 
whether  fuch  a  Difpofuion  can  be  made  without 
any  determinate  End.  And,  on  the  contrary,  whe- 
ther he  does  not  plainly  difcover  therein,  the  Wif- 
dom  and  Defigns  of  the  Creator, 

As  firfty  that  thefe  Glands  (fome  of  which  be- 
ing taken  out  of  the  Joint  of  the  Elbow,  are  of 
the  Form  reprefented  in  Tab.  IX-  Fig.  6.  and  others 
lying  by  the  Knee-pan  C,  taken  out  of  the  Knee« 
at  a  a  ay  Fig.j.  with  the  Membrane  hbbb)  placed 
in  fuch  a  manner,  as  not  to  receive  any  Prejudice 
by  the  preffing  of  the  Bones;  for  which  purpofe, 
the  Great  Creator  has  prepared  for  them  a  Cavity, 
which  encompalTes  and  fecures  them  agiinft  any. 
rubbing  or  breaking  in  gr^at  Motions  and  other  1 

Cafe§. 
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Cafes.    Secondly y  However  in  fuch  a  manner^  that 

.'hen  there  are  great  Inflexions  and  much  Work 

1  be  done  by  the  Joints^  they  may  be  fofcly  com- 

P  preffed   ro  make  them  render  their  Liquor  more 

1  freely_,  of  which  a  greater  Quantity  is  then  wanc- 

led;  and  when  the  Joints  are  at  reft^  thefe  Glands 

I  may   preferve  more  of  it  in  them^  and  not  fhed  ic 

1  in  vain.     Thofe  who  d'efire  a  more  exad  Account 

:  hereof,  founded  upon  feveral  Experimental  Difco- 

I  veries,  may  have  recourfe  to  the  above-mention'd 

Treatife,  from  fag.  22J,  to  p.  232. 

Sec  t.  XVII.    ConviBions  from  the  foregoing  Ohfer^ 

"vations, 

N  o  w  how  many  Convi(5lions  of  the  Wifdom 

\  and  Goodnefs  of  God,  may  be  deduced  from  this 

Defcription  of  the  Marrow,  and  Structure  of  the 

Glands,  may  be  learned  from  the  aforefaid  Author^ 

fag,  258.  vvhofe  Words  are  as  follows  ^  And  here  ive 

cannot  forbear  to  ohferve  the  'vl(ible  and  palpable  Tokens 

and  Footficps  of,  an   Infinite  Reafon^  wbkb^   as   they  are 

.  deeply  engraven    upon   the   Uni'verje   in  general,  are  yet 

,  fo  in  a  much  more  particular  manner  in  this  wife  DifpO'- 

\  (it ion  of  Alotion  in  Animals.     Nor  can  we  ever  fuffici" 

•  ently  admire  the  H^ijdom  and  Providence    of  cur  Great 

Creator y  who   has   communicated  to  aU  the  Tarts  ef  thefe 

Beings  J  not  only  fuch  a  Compoftion,  by  which  all  the  ne" 

ceffary  Motions  and  Operations ^  requifte  in  them,  are  eon- 

*veniently  produced  •  but  has  moreover  endowed  them  with 

fuch  Advantages  and  VrivilegeSy  whereby  they   can   both 

maintain  themfelves^  and  difcharge  their  proper  FunBions 

in  the  moji  eafie  manner- 


C  O  N- 
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CONTEMPLATION  XII. 

Of  the  Sight. 

S  c  c:  T.  I.  Tranption  to  the  Sight. 

WE  proceed  now  to  the  External  Senfes,  and 
among  ihem  to  obfervc  in  the  firft  Place 
the  Inftrumentsof  Sight ;  where  it  muft  needs  ap* 
pear  incredible  to  every  one,  that  fuch  a  Number 
of  Particulars  and  Circumftances,  as  are  requifitc  inr 
fo  great  a  Matter  as  that  of  the  Sight,  (hould  havci 
concurred  and  met  each  other  in  fo  fmall  a  Com* 
pafs  as  the  Space  that  contains  the  Eye,  by  mere 
Chance,   or  neccffary  Caufes,   without  the  lead  I 
View  or  Intention  of  the  Creator. 

To  give  therefore  a  Brief  Account  of  the  Exter- 
nal Difpofition  of  the  Eye :  Can  it  be  thought  to » 
happen  without  Defign  ? 

Sect.  II.  The  External  Strutiure  of  the  Eye, 

1.  That  becaufc  the  Eye  is  fo  tender  as  to  bo 
hurt  by  the  lead  Accident  whatever,  the  Eye-lid 
may,  like  a  Curtain,  be  drawn  over  it  with  uncon- 
ceivable Swiftnefs  upon  the  approach  of  any  Dan- 
ger, for  the  Security  thereof ;  and  at  the  time  of 
Sleep,  to  hinder  the  Adion  of  Light  upon  it 
to  the  breaking  of  that  Reft  which  is  (b  ncceffary 
to  it.  And  again,  that  with  the  fame  Swiftnefs  for 
the  Admiflion  of  Light,  the  Eye  lid  can  be  lifted 
up  and  folded  together,  for  which  End  it  is  pro- 
vided with  particular  Mufcles.  2.  To 
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a.  To  the  end,  chat  the  Eye- lids  may  not  hang 
iloofc  and  flabby  upon  the  Eyes,  and  that  their  Mo- 
on may  be  the  Twifter,  they  arc  provided  with  a 
Cartilagiuous  Bow,  which  is  accurately  and  nicely 
adapted  to  the  Convexity  of  the  Eye. 

;.  That  the  Eye  is  encompafled  on  all  fides  by 
Bones,  to  defend  it  from  all  outward  Harms:  For- 
aCmuch  as  by  the  lead  preflTure  the  Figure  of  it 
would  be  changed,  and  (not  to  mention  the  Pain 
or  Smart)  the  Sight  would  be  greatly  difordcr'd. 
If  any  body  doubts  of  this,  let  a  Man  (hut  one 
of  his  Eyes,  and  prefs  the  other  gently  with  his 
Finger,  and  he  will  prefently  be  convinced  of  this 
Truth  by  the  different  Appearance  of  vifible  Ob- 

\  4.  The  Strud:ure  of  the  Eye-brows,  which  are 
L  provided  with  Hair,  to  prevent  the  defccnding 
Sweat  of  the  Forehead  from  running  into  the  Eyes. 
f»  To  the  end  that  the  external  Membrane  of 
the  Eyes  may  not  be  dryed  up,  and  wrinkled  by 
the  Air,  and  fo  not  only  the  Motions  of  the  Eye- 
lids, but  likewife  the  Sight  itfelf  obftruded,  that 
there  are  Glands  placed  in  one  Corner  of  the 
Eye,  and  over  it,  which  by  fevcral  little  Tubes, 
ilied  a  continual  Moifture  upon  the  Eye,  to  make 
it  fmooth,  and  to  fecure  the  Membranes  from  too 
great  a  Dryncfs. 

6.  And  to  the  end  that  the  Countenance  (liould 
not  always  appear  Weeping  and  cover'd  with 
Tears,  that  there  are  Paffages  contrived,  by  which 
this  Humour  at  the  ufual  Times  can  be  difcharged 
into  the  Noftrils.  And  the  Tame  Humour  in  extra- 
ordinary Occalions,  being  changed  into  a  flood 
of  Tears,  we  are  then  much  more  fenfible  of  the 
Courfe  of  them  into  the  Noflrils. 

7.  To  the  end  that  we  may  not  be  obliged  con- 
tinually to  turn  the  Head  to  different  Objeds,  there 
arc  different  Mufclcs  faflen'd  to  the  Eye,  that  in 
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an  inftant  of  Time  do  fuffice  to  turn  it   on  al 
Sides.  ^ 

8.  That  no  part  of  this  Mufcular  Stru(5lure  (hol|l 
be  in  vain^  the  Eye  is  made  in  a  manner  Globui 
lar,  to  turn  indifferently  in  a  Cavity  adapted  tt 
it;  the  back  Part  of  which  is  lined  with  Fat,  tc 
render  the  Motion  fmoother  and  quicker. 

Sect.-  Ill,  ConviBions  from  what  has  been  [aid. 

How  fmall  foever  thefe  little  Circum fiances 
may  appear  to  fome  People^  and  as  little  beholden 
as  an  unhappy  Philofopher  may  think  himfelf  tc 
his  Mafter,  while  he  afcribes  all  to  meer  Chance^ 
or  Ignorant  Caufes  ^  yet  if  he  fhould  happen  to  hi 
depriv'd  of  the  ufe  of  any  one  of  them,  he  would 
foon  be  fenfible  of  the  Inconveniences  thereof: 
And  tho'  perhaps  he  might  ftill  continue  fo  obdu- 
rate, as  not  to  own  the  Goodnefs  of  God  in  beftow- 
ing  them  ;  yet  if  he  were  not  quite  divefted  of 
Reafon^  he  would  be  convinced^  that  he  fiiould 
owe  a  great  many  Thanks  to  any  Body  that  refto- 
red  it  to  him^  as  foon  as  he  felt  the  want  thereof. 

With  much  Compaffion  as  well  as  Aftoniihment; 
at  the  Goodnefs  of  our  Loving^  Creator^  have  I 
confider'd  the  fad  State  of  a   certain  Genrleman, 
who,  as  to  the  reft^  was  in  pretty  good  Health,! 
but  only  wanted  the  ufe  of  thofe  two  little  Mufcles 
that  ferve  to  lift  up  the  Eye-lid,  and  fo  had  almoft  I 
loft  the  ufe  of  his  Sight,  being  forced,  as  long  as: 
this  Defed:  lafted,  to  fhove  up  his  Eye-lids,  everyy 
moment,  with  his  own  Hands. 

If  it  be  owing  to  Chance  that  fuch  fmall  Mu- 
fcles as  thefe  are  fixed  in  thofe  Parts :  How  comes 
it,  fmce  fo  many  Things  mufl:  concur  to  their  Mo-' 
tion,  that  we  don't  meet  with  fuch  Defeats  in  Mil-i 
lions  of  other  Men  ?  Since  Chance  does  as  eafiiy* 
produce  the  one  effec^l  as  the  other  j  and  fince  there 
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Ibe  Millions  of  Ways  in  vi^hich  the  Particles  tha^ 

B*  )mpore  the  texture  of  fuch  Mufcles  might  con- 
ir ;  among  which  however^  there  would  no::  be 
.  e  that  could  difpofe  and  adapt  them  to  fuch 
lufes. 

Would  an  A»theift  venture  to  affirm  that  the  (im- 
.pi.  Pullies  made  ufe  of  tu  raife  Safh-windows,  had 
acquired  their  Aptitude  for  that  purpofe  by  meer 
Chance  ? 

Sect.  IV.  The  Fropertks  of  Light. 

1  F  all  this  be  not  fufficient  to  convince  the  moft 
^durate  Atheift,  let  him  go  on  to  contemplate 
PRh  us  that  which  follows_,  and  we  do  not  quefti- 
on,  but  he  will  be  forced  to  own,  that  the  moft  fe- 
cret  Laws  of  Opcicks  and  Mathematicks  muft  have 
been  known  to  him, that  formed  the  Eye^  before  He 
could  have  produced  fuch  a  wonderful  Machine. 

Now  it  will  be  necelTary  to  (hew  fome  of  the 
Properties  of  Light,  to  fuch  as  are  unexperienced 
in  tiie  aforefaid  Sciences ;  to  the  End,  that  they 
may  have  a  tolerably  clear  Conception  thereof :  It 
is  therefore  well  known  : 

I.  That  the  Light,  either  of  the  Sun  or  of  a  Can- 
dle K^  (Tab,  X.  Fig-,  i.)  to  give  an  Example  there- 
of) falling  upon  the  extream  Part  or  Point  of  a 
Needle,  renders  the  famevifible  to  an  Eye  at  CCC, 
^c.  and  Ry  wherever  it  be.    So  that  it  appears  from 
;t{)ence^  that  the  Light  diffufes  its  Beams,  T  C^  T  C^ 
&c.  Spherically,  or  like  a  round  Ball  towards  all 
fides ;  and  therefore,  that  in  the  whole  upper  Su- 
^  perficies   of  the  faid  Ball,   as  C,  C,  C,  R,  &e.  no 
Point  can  be  taken,  to  which  fome  Ray,  as  P  C,  is 
not  extended,  fuppofing  the  Eye  at   any  of  the 
i  Points,  C,  C^,C^  crc,  or  where-sver  elfe  it  is  placed 
in  that  Sphere. 

Vol.  L  Q  And 
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And  that  this  is  each  time  performed  in  a  ftra} 
LinCj  may  be  obferved  from  hence^  that  a  d 
Body  5,  placed  between  the  Eye  at  jR,  and 
Point  Pj  in  the  Right  Line  P  R^  hinders  the  Ef) 
from  feeing  the  faid  Point  P. 

2.  This  continual  Scattering  or  Separation  of  M 
Rays^  T  Cy  VC^&c  from  each  other,  is  called  DiJ 
'verging :  And  thus  we  fee,  that  all  the  Rays  of  Lighf 
P  Cy  P  C,  &c.  with  refpedl:  to  one  another,  whet 
they  proceed  from  the  faid  Point  P,  are  what  tbi 
Learned  cM  Divergent -^  as  on  the  contrary,  thot 
Rays,  for  inftance,  that  flow  from  feveral  Point* 
CC,&c.  and  by  the  help  of  Burning- GlaflTes,  0 
other  Optical  Methods,  are  compelled  to  run  intii 
a  Point  Py  are  called  Convergent. 

3.  It  follows  from  this  Divergency  (Tab.  X 
Tig,  3.)  that  if  from  all  the  Points,  as  A^  JV,  L,  M 
Bj  of  the  Line  AB^  (or  rather  trom  fo  many  a 
there  may  be  in  the  whole  Line  A  B)  the  Rays  fal 
upon  another  Line  ST;  the  Rays  flowing  fron 
all  the  Points  of  A  By  to  each  and  Angular  Point  0 
the  Line  ST,  cannot  be  extended  without,  an  ap 
parently  great  Confufion. 

4.  Wherefore,  in  cafe  the  Rays  Diverging  afte 
this  manner,  fhould  fall  diredly  upon  that  Part  0 
the  Eye  where  the  Sight  is  to  be  formed,  the  Ray 
proceeding  from  each  Point  of  the  vifible  Object 
A  B,  would  fufficiently  fill  the  whole  Superficies  0  Ij 
the  Place,  and  fall  into  great  Confufion  among  one 
another,  as  may  be  feen  at  5,  T^  O.  11 

f .  Now  'tis  a  known  Law  of  Opticks,  that  ir'^ 
order  to  fee  an  Objsd  diftindly,  all  the  Ray 
coming  from  a  Point  thereof  (as  from  B  for  in 
ftance)  mufl:  be  colleded  at  the  Bottom  of  the  Eye 
in  a  Point  b  (and  fo  fuch  as  come  from  A,  and 
other  Points  of  the  faid  Object,  in  fo  many  othei 
Points  again,  as  a,  &c.)  thus  forming  upon  the 
Bottom  of  the  Eye  at  a  L  the  Picture  or  Image; 
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of  the  Objed  A  B  ;  but  inverted,  or  upfide  down. 
6.  Now   fince  this  cannot   happen    unlefs  the 

Rays,  which,  according  to  the  Natural  Courfe  of 

Light,  proceed  from  the  Point  B  divergently,  or 
I  wider  from  each  other,  are  again  made  Convergent 

at  the  Point  b^  it  has  pleafed  the  Great  Creator  to 
I  determine  the  Motion  of  Light,  with  refped  to 
,  the  Medium,  or  Matter  thro'  which  it  paffes,  by 
i  other  Laws,  by  which  He  brings  this  great  End  to 
f  pafs. 

Sect.  V.  Concerning  Ref ration  or  Breaking  of 

the  Rays. 

i  These  Laws  are  thofe  which  in  Opticks  are 
jknown  by  the  Name  of  Refra^ion  (that  is  the  heak- 
ingj  or  rather  the  bending  of  the  Rays  of  Light) 
,and  the  Appearances  thereof  are  as  follows ; 

•  ^  I.  When  Rays  pafs  from  one  Medium  or  Tran- 
sparent Matter,  fuch  as  the  Air,  for  inftance,  into 
another,  as  Water,  Giafs,  Chiyftal  and  the  like, 
whether  it  be  denfer  or  rarer. 

,  2.  When  they  fall  upon  the  latter  with  any  Obli- 
quity ;  for  if  they  fall  at  Right  Angles,  or  Perpen- 
dicularly, We  find  they  pafs  diredly  through,  and 
are  not  broken,  or  bent  at  all. 

^    Sect.  VL  An  Experiment  of  Rays  faffing  from  Air 

into  Water. 

If  you  defire  to  fee  this  experimentally,  fet  a 
Candle  in  a  dark  Room  iXah,  X.  Fig.  2.)  upon  a 
ETable,  and  an  empty  white  Bafon  JNTXLM,  ata 
kittle  Diftance  from  it,  in  fuch  a  manner  that  the 
Shadow  of  the  Brim  M  L,  of  this  Bafon,  may 
Extend  itfelf  from  MtoD\  when  it  will  appear, 
that  the  Ray  AMD,  which  feparates  the  Sha- 
dow at  D  from  the  Light,  is  the  laid  Ray  that 
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falls  on  the  enlighten'd  inward  Pare  of  the  Bafo 
place  NBD,  V 

Then  lay  a  {hining  piece  of  Money  E  (for  in- 
ftance  a  Shilling)  juft  within  the  Shade,  fo  that  tht 
Edge  of  it/ may  approach  very  near  to  D;  you 
muft  take  care  next  to  fix  that  piece  of  Money  in 
fuch  a  manner,  that  it  may  not  remove  from  itJ 
Place ;  and  laftly,  fill  the  Bafon  up  to  B  C  witfi 
Watery  then  you  will  find  that  the  Shadow  will 
not  extend  itfelf  farther  than  to.  F,  and  the  Shil- 
ling i:  will  lye  out  of  it  in  a  perfed  Light :  Sc 
that  now  HF  is  the  laft  Ray  that  feparates  the 
Light  from  the  Shadow. 

Now  it  is  plain,  that  from  A  to  F  there  can 
come  no  dired  Ray  A  Fy  becaufe  it  is  ftopt  by  the 
Bafon  at  P. 

And  yet  you  fee  the  Light  proceeding  from 
^toF. 

From  whence'it  follows,  that  as  the  Ray  moved 
diredly  in  the  Air  from  A  to  H,  inftead  of  pro- 
ceeding ftrait  forwards  to  D,  it  is  broken  and  bentj 
and  makes  an  Angle  AH F,  at  the  Superficies  oi 
the  Water  H,  and  (o  runs  from  H  ro  F. 

And  rhus  you  have  an  Example,  how  a  Ray  AH^ 
puffing  thro'  a  thinner  Medium,  fuch  as  Air,  into 
a  thicker,  as  Water,  is  Refrathd  or  Broken  ;  and  in 
fuch  a  manner  as  to  bend  towards  the  Perpendicu- 
lar Line  G  H  ^,  which  makes  a  Right  Angle  up- 
on the  Superficies  B  C,  where  the  different  Me- 
diums of  Air  and  Water  are  feparated  from  each 
other. 

Sect.  VIL  An  Experiment  of  the  Refra&hn  of  Rafs^ 
fajjing  from  Water  into  Air. 

No  w  to  fbew  the  Appearances  of  a  Ray  paflinp: 
from  a  denfer  or  thicker  Medium,  to  a  rarer  or 
thinner,  as  from  Watir  to  Air ; 
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Lay  the  feud  Shilling  E,  in  an  empty  Veffel  NK 
;£  My  {Tab,  X.  -Fi^..4.)  io  that  one  who  (lands  at  A  5, 
may  be  juft  hinder'd  by  the  Brim  of  the  Veffel  T M, 
from  feeing  the  Money  at  E :  Forafmuch  as  from 
E  to  the  Eye  A,  no  direct  Ray  A  E  can  proceed, 
by  reafon  of  the  Interpoficion  of  the  faid  Brim 
ML. 

Then  fixing  the  piece  of  Money  E,  to  the  Bot- 
tom of  the  Veflel  in  fuch  a  manner,  that  it  may 
not  be  removed  by  pouring  in  the  Water,  let  there 
be  Water  poured  into  the  Veffel  as  high  as  BC: 
Whereupon  he  that  flood  at  A  5,  and  could  not 
iee  the  Shilling  bef  >re,  will  perceive  it- very  clear- 
ly, as  if  it  was  at  F, 

Now  it  is  plain  from  all  this,  that  the  Money 
really  lay  at-E,  and  that  it  could  not  be  feen  by 
any  dired  Ray  E  A. 

And  yet  ic  was  clearly  feen  at  F. 

From  whence  it  follows,  that  it  muft  have  been 
feen  by  the  Refradion,  or  bending  of  the  Ray 
E  H,  which,  inftead  of  running  diredly  to  7, 
Iniakes  the  Angle  EH A^  and  fo  reaches  the  Eye  A. 

Which  (becaufewe  are  vyor^t  to  imagine  that  we 
fee  nothing  but  what  lies  in  a  right  Line,  extended 
from  ouF  Eye  to  the  ObjedtJ  fees  this  piece  of  Mo- 
ney as  if  ic  lay  at  F. 

And  to  prove  that  it  only  happens  thus  by  the 
aforefaid  Refradion,  let  another  Perfon  be  placed 
at  I  Oy  whofeEyc  7,  is  not  able  to  fee  the  Money 
£,  while  ic  lies  in  the  empty  Veffel,  the  Rim  of 
which,  NKy  intercepts  the  direcl  Ray  I E '^  and 
yet  when  the  Water  is  poured  into  it,  he  will  fee 
^the  fame  lying  at  P,  by  the  help  of  the  Ray  E  RI^ 
jefrai^lcd  at  R  :  So  that  the  faid  Money  will  appear 
to  the  Eye  A^  removed  from  E  to  F,  buc  to  the  Eye 
7,  removed  from  EtoZ^j  and  thus  two  Conrradi- 
(^tory  Motions  will  be. produced  :  And  in  like  man- 
ner, if  there  were  a  whole  ring  of  Spcrl:^tors  r- 
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bout  the  Veffel^  each  one  would  fee  the  Objed 
a  diflferent  Place. 

From  hence  it  appears^  that  a  Ray,  E  H,  is  re- 
fracted in  paffing  from  a  denfer  Body,  as  from  Wa- 1 
ter^  into  a  rarer,  as  Air;  and  that  it  does  not  v\it[\ 
diredly  from  H  to  T^  but  to  A^  and  fo  is  fomewhat 
infleded  from  the  Perpendicular  Line  G  H^ 


Sect.  VIII.  An  Experiment  fhewtng  that  Rays  failings 
at  Right  Angles  are  not  Refra^ed. 

I T  is  likewife  plain,  that  a  Ray  falling  perpen- 
dicularly from  one  Tranfparent  Medium  to  ano- 
ther, fufFers  no  Refradion,  (as  the  afore-mention'd 
Ray  did,  which  came  upon  it  obliquely)  if  you 
look  upon  the  aforefaid  piece  of  Money  E,  lying 
in  an  empty  Veffel,  thro'  a  Narrow  and  Perpendi- 
cular Tube  Dr,  whilft  it  lies  diredly  ilnder  it; 
after  which^  fill  the  faid  Veffel,  with  Water  up  to 
J5  C,  taking  care  that  the  Money  remain  in  the: 
fame  Place,  and  the  Tube  in  the  faid  Pofition, 
thro'  which  the  Money  will  be  feen  juft  as  it  was 
before.     Whereas,  if  you  look  at  it  thro'  the  Tube ; 
lying  obliquely  in  the  Pofition  H  T^  the  Moneyv 
will  not  be  feen  at  E,  as  in  the  empty  Veffel ;  for- 
much  as,  in  order  to  fee  it  again  after  the  Water  is. 
poured  into  the  Veffel,  the  Tube  muft  be  brought! 
down  from  HT  to  HA,  by  reafon  of  the  Refra- 
dion  of  the  Rays :  This  is  what  every  one  may 
try^  as  well  as  we. 

Sect.   IX.   Divergent  Rays  tnade    Convergent^    and  i 
form  an  inverted  Image, 

From  thefe  two  Laws  there  does  now  follow  a 
General  Rule,  which,  as  appears  by  innumerable 
^Experiments,  is  always  obfervabie  in  the  Motion  t 
'of  thel^ight^  viz.  that  (Tah^-XL  Fig.  i.)  the  Rays  i 
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I  H,  BHy  Diverging  from  a  Point  B^  may,  by  Re- 
iadion,  beinflecaed  towards  each  other,  and  be- 
Dme  again  Convergent  in  a  Point  b. 

I.  When  they  pafs  from  a  rarer  Body  into  a  den- 
lrr,*which  is  Convex  and  Spherical;  and,  2.  When 
ley  fall  upon  an  Objed  of  the  like  Figure,  from 
i  thicker  to  a  thinner  Medium. 

For  inftance,  let  K  F  be  a  Glafs  polifli'd  on  both 
des^  and  each  fide  oi  KMF  md  KNF  hQ  Con- 
2X  and  Spherical :  Now  when  the  Ray  B  H  comes 
pon  it  from  the  Air,  it  will  not  proceed  to  R,  but 
3  infleaed  towards  the  Perpendicular  G  H,  and 
ike  its  way  according  to  HP ;  but  in  paffing  from 
le  faid  Glafs  P,  into  the  Air,  it  will  not  proceed 
j)  5,  according  to  H  P,  but  receding  from  the  Per- 
sndicular  Line  P  ^,  purfue  its  way  to  b. 

And  this  happening  to  all  the  Rays,  which  fall 
om  B  upon  the  Glafs  between  HH,  they  will  all 
s  united  again  about  the  fame  place  at  by  only  the 
liddle  Ray,  B  MN  b^  becaufc  it  falls  every  time 
erpendicularly  upon  the  Glafs,  runs  directly  for- 
ward, and  without  being  refraded. 

So  that  in  cafe  we  fuppofe  (Tab.  X.  Fig.  5.)  that 
:  5  r,  a  Glafs  is  fo  placed,  as  that  the  Rays  paffing 
•om  J  to  ^,  from  B  to  b,  and  from  the  other  Points 
JyLyMy  to  nylytny  be  united  together,  they  will 
lake  at  b  a  2Ln  inverted  Image  A  B. 

S  E  c  T.  X.  -^w  Experiment  Jhewin^  the  Jame. 

Let  thofe  who  have  a  mind  to  fee  a  very  eafie 
experiment  hereof,  place  one  fingle  Candle  in  a 
:;hamber  at  Night,  and  retiring  fome  Diftance 
rom  ic,  let  them  caufe  its  Light  to  pafs  thro'  a 
.pedacle  Glafs  upon  a  white  Paper :  Whereupon, 
laving  iikewife  adjufted  the  Diftance  between  the 
jlafs  and  the  Paper,  they  will  fee  the  exaa  Pi- 
lure  of  a  Candle  inverted  upon  the  faid  Paper. 

Q  4  That 
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That  IS)  at  the  place  h  a^  where  all  the  Ray^ 
coming  from  each  of  the  Points  of  the  Candle,  ai' 
AB,  3re  coUeded  in  fo  many  other  Points  by  the 
two  Refradions,  which  (as  in  Tah,  XL  Fig.  i.)  thej 
fufFer  thro'  the  Spectacle  or  Burning-GIafs,  convex 
on  both  fides,  and  fo  form  the  above-mentiond 
Image. 

Sect.  XI.  A  Second  Experiment  in  a  dark  Chamher. ' 

There  is  another  way  of  proving  the  fame  by 
the  famous  Experiment  of  a  dark  Chamkr,  which  is 
made  thus ;  You  muft  make  the  Chamber  as  dark 
as  you  can,  leaving  a  round  Hole  in  a  Window, 
fomething  fmaller  than  the  Circumference  of  a 
Speclacle  Glafsj  then  place  fuch  a  Glafs  exadlyi 
before  the  Hole,  taking  care  that  the  Light  has  no 
other  Paffage  into  the  Room. 

Now  if  you  hang  a  white  Cloth  or  Paper  at 
proper  diflance  before  the  faid  Glafs,  fo  that  t 
Rays  that  proceed  from  every  Point  of  the  Obje 
may  each  of  them  be  colleded  in  its  correfponde 
Point,  you  will  perceive  that  the  Images  of  eve 
Thing  that  is  without  the  Chamber  will  be  paint 
in  the  moll  perfed  manner,  upon  the  faid  Cloth 
Paper,  according  to  all  its  Lineaments  and  C 
lours,  efpecially  if  the  Sun  happen  to  fliine  upoi 
the  External  Objecls,    and  the   Glafs   be  in   t' 
Shade;  as  it  may  when,  for  inftance,  the  Sun 
in  the  South^  and  the  Window^  in  which  the  Gla 
is^  flands  towards  the  North,  fo  that  none  of  I 
Sun's  Rays  come  diredly  upon  ir. 

Sect.  XII.  ConvlBions  from  the  faregowg  Ohfer^ 

'vations. 

Now  fince  it  is  the  Property  of  Rays  that  pro- 
ceed from  a  Point,  to  be  diverged  and  fcatrered 

from 
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from  each  ocher^  and  that  they  muft  be  made  to 
converge  or  be  united  in  a  Point  again^  in  order 
to  form  the  Pi(fhjre  of  an  Object,  and  thereby  to 
make  us  fee  it  diftindly  :  Can  it  be  conceived  that 
all  th:fe  Laws  concerning  Light,  all  this  Difpo- 
ficion  made  in  the  Eye  (how  fmall  foever  it  may 
appear  to  an  Ignorant  Pcrfon)  and  all  the  ocher 
neceffary  Circumftances  obferved  therein;  I  fay^ 
can  it  be  thought  chac  all  thefe  Things^  have  con- 
curred in  fo  little  a  fpace^  as  thar  wherein  the  Eye 
lis  placed^  without  any  Defign  or  Wifdom  of  thp 
Creator  ? 

Sect,  XIIL  Ths  Eye  is  a  Dark  Chamber, 

Now  to  reprefent  this  Matter  to  every  one's  en- 
tire Satisfadion,  and  to  convince  him_,  that  the 
Images  of  vifible  Objeds  are  really  painted  upon 
the  Bottom  of  the  Eye  by  the  Light,  after  the  fame 
manner  as  in  the  above-mention'd  dark  Chamber 
by  a  Convex  Glafs;  He  need  only  take  (thus  I 
find  the  Experiment  to  have  been  made  in  the 
Year  1696.)  the  Eye  of  a  newly  killed  Ox,  while  ic 
is  warm,  (fee  Tab,  XL  Fig,  2.  CG E  H)  after  having 
divefted  it  of  its  Flefh  and  Fat,  and  left  nothing 
remaining  but  the  Membranes  and  Optick  Nerve  ; 
then  about  h  or  a,  behind  in  the  Eye,  let  there  be 
i  a  fmalfhole  made  with  the  point  of  a  fliarp  Knife, 
in  the  Membrane  in  which  it  is  involved  ;  and 
moreover  a  little  round  piece,  of  about  a  Finger's 
breadth,  cut  out  with  fine-pointed  Sciilors,  leaving 
it  faften'd  only  at  X,  fo  that  the  Eye  may  be  held 
by  the  Part  here  reprefented  at  X  t,  and  fo  the  Ori- 
fice CCiV  dire6ted  which  way  one  pleafes. 

Then  placing  the  Flame  of  one  Candle  only, 
lighted  for  th'^it  purpofe  in  a  dark  Room,   before 
the  Eye  at  AB,  you  fliall  fee  the  exad  Picture  of 
i  ^the  fame,  inverted  very  plainly  at  a  b^  and  repre- 
fented burning  upfide  down.  Buc 
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But  that  this  Experiment  may  be  made  as  it 
ought  to  be,  care  fhould  be  taken  not  to  hurt  a 
very  fine  and  tender  Membrane^  including  the  Vi- 
treous Humour  behind  at  ah  :  For  whereas  you 
otherwife  fee  the  faid  Humour  itfelf  tranfparenc 
and  naked,  fome  Light  may  perhaps  appear,  but 
the  Image  will  not  be  fo  well  reprefented. 

However,  upon  fuch  an  Occafion,  which  eafily 
happens^  one  may  cover  the  naked  Vitreous  Hu- 
mour behind  at  a  h^  with  a  very  fine  white  Paper; 
by  which  means  you  will  fee  the  exad  Form  and 
Motion  of  the  Flame,  and  alfo  the  Top  of  the 
Candle  itfelf,  accurately  drawn  upon  it. 

It  is  more  convenient  to  try  the  Experiment  af- 
ter this  manner,  than  to  place  the  Eye  before  the 
Hole  of  a  dark  Chamber,  in  order  to  admit  there- 
by the  Images  of  the  External  Objeds :  It  is  like- 
wife  performed  this  way  with  much  lefs  trouble. 

For  one  may  eafily  fee  this  w^ay,  i.  That  the 
Eye  being  brought  nearer  to  the  Candle,  the  Pi- 
dure  is  drawn  fenfibly  larger ;  and  if  removed  far- 
ther from  it,  it  becomes  fmaller  again.  2.  That 
upon  moving  the  Candle  towards  the  Right,  or 
Left  Hand,  the  Figure  goes  in  a  diredt  contrary 
Motion. 

From  whence  it  feems  probable,  that  our  great 
Creator  makes  ufe  of  thefe  Means,  to  the  end,  that 
by  increafing,  or  leffening  the  Images  formed  in 
the  Eye,  we  may  judge  of  the  Diftance  of  Objects 
by  their  apparent  Greatnefs,  or  of  their  Greatnefs 
by  their  apparent  Diftance  ^  as  He  likewife  makes 
known  to  us  the  Motion  of  Things  that  are  re- 
mote from  us,  by  the  Motion  of  their  Images. 

For  that  thefe  Images  are  not  formed  in  the  Eye, 
without  making  fome  Impreflion  upon  the  Mem- 
branes thereof,  feems  deducible  from  what  a  Man 
feels,  who  has  been  any  time  in  the  Dark,  when 
he  fuddenly  returns  into  a  great  Light,  and  opens 
his  Eyes  to  look  about  him.  Sect* 
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S  E  c  T.  XIV.  No  Images  hy  Divergent  Rays. 

'  Having  thus  far  fliewn  that  our  Eye  is  a  real 
dark  Chamber,  this  Truth  does  likewife  occur  to 
us,  namely,  that  fuch  Images  of  an  Objed  AB, 
cannot  be  formed  upon  the  Bottom  of  the  Eye  at 
ah^  by  Rays,  which,  for  inftance,  flow  from  the 
Point  J5,  fo  long  as  they  are  Divergent^  as  at  B  C, 
B  C ;  but  that  it  is  abfolutely  neceffary  for  that  pur- 
pofe,  that  they  fhould  be  bent  again  towards  each 
|Other  by  Refradion,  in  order  to  be  coUeded  into  a 
Point  b,  and  there  to  form  the  Image. 

iS  E  c  T.  XV.  The  Tranfparency  of  the  Tunica  CorneaJ 

Now  to  reprefent  only  fome  few  of  thofe  Cir- 
cumftances,  which  may  ferve  for  Convi(5lion,  with- 
out embarraffing  a  Reader  not  well  skilled  in  Ana- 
tomy with  a  Number  of  differing  Names  given  by 
the  Learned  to  the  Membranes  of  the  Eye,  of  which 
fome  Anatomifls  reckon  only  three^  others  4,  5,  6, 
7,  yea,  8  and  9_,  as  you  may  fee  in  Verheyen  ;  Let  us 
fuppofe  the  little  Globular  Body,  GCHE  {Tab,  XL 
Fig,  2,)  to  be  the  Eye. 

Now  no  Body  will  conteft  with  us, 

Firfiy  That  in  cafe  all  the  Membranes  which  en- 
Ifeompafs  the  Eye  were  opaque,  as  well  as  thofe  that 

!ire  in  the  other  Parts  of  the  Body,  by  reafon  of 
heir  want  of  Tranfparency ;  the  Light  would  be 
Able  to  get  little  or  no  accefs  to  the  Eye. 
;|  Can  it  be  then  fuppofed  to  be  without  Defign^ 
that  notwithftanding  that  the  whole  Eye  is  encom- 
feaffed  round  about  with  an  untranfparent  Mem- 
brane GEH  (which  fhews  itfelf  likewife  external- 
ly, as  the  White  of  the  Eye)  yet,  at  that  place 
where  the  Light  falls  upon  it,  at  N  C  C^  there  fliould 
be  found  a  fpherical,  thin,  bright,  and  very  tranfpa- 

rcnt 
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rent  Membrane,  fuch  as  the  cleareft  Horn  or  Glafs 
is,  in  order  to  afford  a  Paffag;^  to  the  Light ;  and 
which  is  therefore  called  cue  Tunica  Cornea^  or  Hor- 
ny Membrane  i 

Sect.  XVI.  Tbs  Aqutous  Humour. 

Secondly y  Now  in  cafe  the  Ra}S  of  Light,  B  C, 
B  C,  coming  out  of  the  Air,  and  from  the  Point  B\ 
(for  example/  and  having  palTcd  thro'  this  Mem- 
brane GNCHj  (hould  again  mi^et  with  the  fame 
Air  placed  in  the  Cavity  oP  the  Eye^  G  S  DJ  W 
CO;   as  it  happens  in  the   Cavities  Of  the  Ear,, 
where  fuch  Air  is  neceffary,  they  would  proceed! 
to  diverge  or  feparate  themfelvcs  from  each  other, 
and  fo  be  unable  to  form  an  Image  at  b^  which  is 
requifite  in  order  to  fee  the  Point  -8.  diftindly  ; 
Will  any  one  again  pretend,  that  it  is  without  Wif- 
dom  and  Defign,  that  this  fpace  GSDTHCG  is 
filled  with  a  Liquor  that  has  all  the  riec^ffary  Qua- 
lifications in  ir,  'viz^,  that  it  is,  Plrft^  entirely  Clear 
and  Tranfparent  for  the  Reception  of  Vlfion ;  S^- 
condly^  that  it  is  thicker  than  Air,  and  aboiit  the 
Subftance  of  Water,  for  which  reafon  'cis  called 
the   'Aeiii€ous  OT  TVatrjf  Humour  ;    Thirdly ^  that   it    is 
convexly  round,  as  appears  by  the  external  Fi- 
gure of  the   Eye  ^  from  whence  ic  is  plain,  thir 
both  the  Rays,  B  C,  B  Cy  divergent  from  B,  can- 
not proceed  forwards  to  gg ;  but  by  the  Laws  of, 
Refra^Sfcion,  muft  be  infleded  towards  each  other 
and  purfue  Lheir  way  to  D  D,  according  to  th,; 
Lines  C  D,  C  D? 

Sect.  XVII.  Cbry/ialllne  Humour, 

Thirdly,  Now  if  we  fhould  fuppofe  that  theu- 
Rays,  according  to  C  D^  CD,  Ihould  again  pr 
cced  direclly  eo  d  d^  we  itiould  at  the  faine  ti 
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nnd^  that  they  would  either  not  at  all  run  into  a 
^  Point,  or  at  leaft  into  fuch  a  one  as  lies  very  far  be- 
hind the  Eye. 

From  whence  it  follows,  that  there  muft  be  a 
new  Refradion  to  infled  them  again  towards  each 
other,  in  order  to  make  them  meet  at  ^,  or  in  a 
much  nearer  Point. 

ISlow,  in  order  to  make  this  happen  very  exad^Iy^ 
another  Body,  S  TD  E  S^  muft  come  after ;  which 
is,  firfi-j  Tranlparent,  fecondlyy  Thicker  than  the 
Aqueous  Humour,  and,  thirdly^  in  fome  meafure 
Convex. 

And  here  again,  we  find  all  thefe  required  Ctr- 
cumftances  to  happen  in  fuch  a  manner  \  for  the 
very  opening  of  an  Eye,  may  convince  every 
Body,  that  the  following  Humour  S  TD  E  5,  is 
not  only  clear,  but  likewife  of  a  thicker  Subftance 
than  the  Aqueous^  for  which  reafon  'tis  called  the 
Cbryfialline,  and  reprefents  rather  a  Iblid  Body  than 
a  fluid,  and,  which  is  yet  more,  it  is  Convex  at 
SDDT. 

Thefe  are  therefore  the  Means  that  hinder  the 
Rays  proceeding,  as  C  D,  C  D,  from  palling  on 
diredly  to  dd^  and  force  them,  according  to  the 
Laws  of  Refradion,  to  inflect  themfelves  a  fecond 
time  towards  each  other,  and  to  take  their  way  to 
D  E,  DE. 

Sect.  XVIII.  The  Vitreous  Humour, 

Fourthly^  Again,  if  thefe  Rays  had  purfded  their 
Courfe  (trait  forwards  to.  ee,  they  would  indeed 
have  met  again  at  the  Point  k^  but  that  would  have 
been  too  far  behind  the  Eye  ;  and  they  falling  upon 
the  Bottom  of  the  Eye,  would  have  taken  up  too 
much  room  at  iw  »  ^  and  the  fmgle  Point  of  the  Ob- 
ject By  would  have  been  here  reprefented  with  a 
great  Superficies,  mny  which  happening  thus  thra' 

all 
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all  the  Points  of  the  Objed  A  By  the  Rays  of  fifl 
veral  different  Points  lying  near  each  other,  woul 
have  ftruck  the  Bottom  of  the  Eye  in  the  farm 
place,  and  fo  have  produced  a  confufed  Image,  anc 
therefore  confufed  Vifion. 

He  that  does  not  conceive  this  eafily^  may  repre-: 
fent  to  himfelf,  firft,  wich  a  proper  Exa6tnefs  bj] 
the  help  of  a  Convex  Glafs,  placed  at  S  Ty  in  a! 
dark  Chamber,  {Tab,  X.  Fig.  j.)  the  Pidure  a  b^  of 
an  Ob)€d  A  B  upon  a  white  Paper  r  s ;  and  then 
removing  the  Paper  from  r  s  to  p  gy  or  nearer  ta 
the  Glafs  S  J,  he  will  perceive  the  Confufion  oi 
the  Pidure,  for  the  Reafons  that  have  been  juft  al- 
ledged. 

Therefore  to  prevent  this  in  the  Eye  (Tab.  XL 
Fig.  2.)  it  was  neceffary,  that  a  fecorjd  Refradion 
Ihould  be  made,  whereby  the  Rays  might  be  col- 
leded  at  the  Point  by  inftead  of  the  Point  k. 

That  this  may  happen  after  the  beft  and  moft 
iifeful  Manner,  the  Chry /Ratline  Humour  S  Ty  muft  be 
again  Convex  at  5  E  T,  and  that  which  follows  ac 
SGRHTES,  thinner  of  Matter,  and  like  wife 
tranfparent. 

Now  all  thefe  Particulars  do  occur  here  again ; 
(ince  the  Chryfialline  Humour  (as  you  may  obferve,  if 
you  take  it  out  of  the  Eye)  is  not  only  Convex  be- 
hind at  S  E  ETy  but  much  more  fo  than  in  the  fore- 
part of  it  SDDT-y  the  whole  Cavicy  alfo  of  the 
Eye  S  GRHT E  Sy  behind  the  Chryftalline  Humour 
S  Ty  is  quite  full  of  a  very  clear  and  bright  Hu- 
mour, about  the  Confidence  of  melted  Glafs,  or, 
according  to  others,  of  the  White  of  an  Egg  ;  at 
leaft,  it  is  of  a  thinner  Subftance  (which  is  necef- 
fary here)  than  the  Chryltallim  Humour,  and  therefore 
\is  called  the  Vitreous  Humour :  This  being  fo,  they 
that  underftand  the  foregoing,  muft  likewife  know 
that  the  Rays  coming  from  D  £,  can't  pafs  dired- 
ly  thro'  e  to  ky   but  being  again  broken  at  £,  muft 

be 
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be  bent  towards  each  other^  and  purfuing  their  way 
according  to  Eby  E  by  muft  be  united  at  b. 

Sect.  XIX.  Hew  the  Image  is  formed  In  the  EyCy  and 

'  Convictions  from  the  foregoing  Obfervations. 

Fifthly,  Having  thus  fhewn,  how  the  Rays^  di- 

'  verging  from  the  Point  B  of  the  Objed  A  By  muft 

i  meet  at  the  Bottom  of  the  Eye  in  a  Point  b  ;  if  you 

fuppofe  that  thofe  Rays  which  come  from  every 

other  Point  of  A  By  are  likewife  after  the  fame 

;  manner  colleded  in  a  vifible  Point  of  a  by  you  will 

'  alfo  fee  after  what  manner  the  above-mentioned 

Images  are  formed  by  the  Light^  upon  the  Bottom 

of  the  Eye,  as  it  were  in  a  dark  Chamber. 

Now  can  any  Thing  more  be  required  by  thofe 
who  fincerely  fearch  after  Truth,  towards  a  Proof 
of  the  Wifdom  of  the  Creator,  than  this  wonder- 
ful Stru(3:ure  of  the  Eye,  and  thefe  Inflexions  of 
the  Rays  repeated  three  times  after  one  another ; 
which,  if  they  had  been  otherwife  fcatter'd  or  fe- 
parated,  would  not  only  have  been  unfit  in  their 
own  Nature,  by  reafon  of  fuch  Divergency,  to 
have  formed  an  exad  Image ;  but  even  produced  a 
Motion  which  would  have  been  dire6lly  oppofite 
to  what  the  Sight  required  ? 

Sect.  XX.  Several  Remarks -^  ^^^l^y  ^^^^  ^^^  ^J/^  if 

Black  within, 

W  E  might  make  innumerable  Obfervations  up- 
^on  the  wonderful  Things  that  are  to  be  found  in 
the  Eye  ;  as,  i.  That  the  Eye  muft  be  dark  with- 
in, in  order  to  reprefent  the  Images  as  ftrongly  as  is 
done  in  a  dark  Chamber,  and  is  it  not  fo  ?  Even  fo 
far,  that  its  Membranes  or  Tunicks,  are  in  a  great 
meafure,  and  for  this  very  purpofe,  of  a  Blackifh 
Colour:  Can  fo  neceffary  a  Quality  as  this  refult 
from  Chance  ?  Sect. 
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Sect.  XXI.  The  Second  Remark  ;  That  the  Chryflalli 
Humour  is  a  Microfcope :  And  Convlttkns  frsm  thvnc 
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2.  T  o  the  end^  that  the  Irnqges  (hould  b.  ..ica 
and  accurace,-oughr  there  not  to  be  in  the  Eye  t 
tranfparent  Body,  Convex  on  both  fides,  and  th^ 
moft  Convex-part  undermoft  ?  And  do  not  both' 
thefc  Qualities  occur  in  the  CbryfiallineHumour ^wh'Mzh 
has  the  form  of  a  poHflied  fpheiical  Giafs  beforeff 
and  behind,  as  like  wife  all  its  Propenies  ?  i' 

For,  if  you  take  this  Humour  out  of  the  Eye  of 
a  newly  killed  Beaft^  and  hold  it  before  a  burning  J 
Candle^,  and  a  piece  of  white  Paper  behind  ic^  you 
will  fee  upon  the  Paper  as  exad  an  Image  of  the: 
Flame  invertedj  as  if  the  fame  were  projected  or 
made  by  a  Glafs:  Or  place  the  fame  before  your 
Eye,  and  the  Head  of  a  Pin^  or  any  other  little 
Thing,  clofe  behind  it,  aijd  if  you  look  thro'  it,  . 
you  will  fee  the  very  fame  Appearances  as  thro'  a  • 
real  Microfcope,  which  is  likewife  made  Convex  v 
on  both  fides  for  the  fime  purpofe. 

Did  ever  any  one  pretend  to  fay^  that  a  goodl 
Microfcopc  had  acquired  irs  Figure,  its  Tran^- 
fparency  out  of  a  dark.  Matter^  and  its  Difpofi- 
tion  of  being  To  ufeful,  without  any  Deiign  of  che: 
Perfon  that  made  it?  How  therefore  can  it  be 
.aflertcd  of  this  Humour,  where  all  thofe  Qualifies 
are  found  in  a  more  eminent  manner  f  Or  could  the 
bed  Artificer  in  the  World  produce  fuch  a  Thing 
from  Bread,  Flefh,  Fifti,  and  other  Food  ?  Caa  i 
then  an  unhappy  Philofopher  difcover  neither  Art 
nor  Knowledge  therein^  after  having  obferved  ^ 
like  Appearatices,  not  once  only  (which  mi  c 
have  happen  d  by  chancej  bur  in  f)  many  Millions 
cf  Eyesj  both  of  Men  and  Beafls? 
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t  T.  XXII.  The  Third  Remark^  upon  feeing  at  /i- 
veral  Difiances  :  An  Experiment  thereupon* 

5.  One  may  yet  farther  fee  by  the  Experiment 

a  dark  Chamber,  that  the  Diftance  of  the  Ob- 
S:  A  B  (Tab.  X.  Fig,  5.)  from  the  Paper  r  s^  and 
from  the  Glafs  S  T,  ought  to  be  certain  and  li- 
mited^ to  form  a  diftind  Image  at  ah:  So  that  the 
Paper  being  held  at  p  ej^  nearer  to  the  Glafs  S  T, 
I  or  at  ^  e^  farther  from  the  faid  Glafs,  if  the  Object: 
A  By  and  the  Glafs  S  T,  remain  in  their  place^  the 
image  will  be  very  confufed  ;  becaufe  the  Rays 
coming  from  each  of  the  Points  A  and  B^  are  not 
colleded  in  the  Point  a  and^^  but  inftead  thereof^ 
fill  a  great  fpace  at  p  and  ^3  or  d  and  e  ^  fo  thac 
thofe  which  proceed  from  different  Points  mud 
thereby  be  mix'd  together  and  confufed. 

From  whence  it  appears^  that  no  Images  can  be 
rightly  and  truly  formed^  when  the  Colle6lion  of 
the  Rays  that  come  from  A  or  B,  are  made  at  a  or 
h ;  the  place  of  Colledion  a  by  being  either  before 
the  Paper,  which  is  then  at  d  e,  or  behind  the  Pa- 
jier^  when  at  p  q. 

Again^  we  like  wife  fee,  if  the  Object!:  ^5  is 
firther  from  the  Glafs  5  7^^  or  the  Glafs  itfelf  is 
rounder  than  at  the  time  when  a  diftin6l  Image 
was  formed  thro'  both  of  them  at  a  h^  the  exa<St 
Image  will  fall  clofer  to  the  Glafs^  as  for  inftance, 
:\t  p  ef ;  and  therefore  the  Paper  muft^  for  this  rea- 
fon,  be  brought  forwards  from  rs  to  p<j.,  and  near-» 
€r  to  the  Glafs. 

The  contrary  happens,  if  the  Obje(5l  A  By  be 
brought  clofer  to  the  Glafs  S  Ty  or  if  the  faid  Glafs 
be  not  fo  Convex,  as  we  at  firft  fuppofed  it ;  for 
then  the  exad  Image  will  not  be  founds  unlefs  the 
Paper  be  removed  backwards  to  de^  and  the  Di- 
ftance  thereof  from  the  Glafs  rendered  greater. 
V   VoL  I.  R  Now, 
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NovVJ  notwithftanding  thatJall  thefeThings  come 
to  pafs  in  our  Eyes^  yet  would  our  Sight^  for  a^ 
this  great  Jpparatusy  be  of  little  ufe,  and  wholly  im-n 
perfe^tj  with  refped  to  the  Objedts  that  are  neac 
us :  So  that,  for  inftance,  one  who  fees  an  Objeft 
diftindly  at  the  Diftance  ol^  Yard,  would  not  boi 
able  to  diftinguifti  the  fame,  either  at  the  Diftanca< 
of  half  a  Yard,  or  a  Yard  and  half,  or  any  other- 
wife,  farther  or  nearer,  unlefs  the  means  above-! 
mention'd  were  ufed  in  the  Chamber  of  our  EyC|J 
viz*,  either  by  making  the  Roundnefs  of  one  of  th€i 
Humours  more  or  lefs  Convex,  or  the  Diftance  be- 
tween the  Cbryfi-alline  Humour,  and  the  Bottom  oi 
the  Eye  (which  fupplies  the  place  of  the  Paper) 
greater  or  fmaller,  according  as  the  nearnefs  ox* 
rcmotenefs  of  the  Objed  requires  it. 

If  this  fliould  not  be  fufficiently  intelligible  to  on« 
that  has  not  been  verfed  in  Optical  Experiments^^ 
let  him  in  a  dark  Chamber  make  ufe  of  a  flatter  od 
more  convex  Glafs;  or,  to  fpeak  in  the  Language^ 
of  the  Glafs-Grinders,  of  younger  or  older  Spedari 
cles,  and  of  a  greater  or  fmaller  Diftance  of  th^i 
Obje<5t;  and  Experience,  after  a  little  attentiooii 
will  render  the  Thing  plain  enough  to  him. 

Now,  to  apply  all  this  to  the  purpofe ;  Can  anyi 
one,  without  being  aftonifh'd  at  the  Wifdom  and 
Goodnefs  of  his  adorable  Creator,  obferve,  that 
not  only  one  of  thefe  means  (which  was  enough 
alone)  but  both  together  are  found  in  the  Eyes? 
For  when  an  Objed  is  far  from  the  Eye,  and  there- 
fore (Tab.  XI.  Fig.  2.)  the  Point  a  or  b  (where  the 
Rays  proceeding  from  a  Point  A  or  B  converge,  or 
are  gathered  together)  does  not  reach  the  Bottom 
of  the  Eye  Xw,  but  falls  nearer  to  the  ChryftalUnt 
Humour  ST;  a  confufed  Image,  as  has  been  faid 
before,  would  thereby  be  formed  at  the  Bottom  of 
the  Eye,  but  no  diftind  Vifion  ,•  fo,  that  to  prevent 
the  fame,  it  is  neceffary  that  the  Diftance  betweei 

the 
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the  Bottom  of  the  Eye  Xm^  and  the  Chryfialline  Hu^ 
fnour  STy  (hould  be  frnaller  ^  or  (if  the  Diftance 
becween  them  rem^^in  as  it  was)  one  of  the  Hu- 
mours of  the  Eye  fhculd  be  rendcr'd  lefs  Convex^ 
to  caule  the  Image  to  fall  farther,  'vlz,,  at  ah. 

Now  we  find  that  to  bring  both  thefe  Things 
about  together,  the  four  Mufclcs  of  the  Eye^  E  F 
G  H  {Tab,  X  Fig,  y.)  feem  to  be  neceffary  to  move 
the  fame  (as  aoy  one  of  them  is  ccntracied,  and 
lo  made  (horter  than  the  reft)  upwards  and  down- 
v/ards,  and  to  the  right  and  left;  and  when  they 
ad  altogether  they  draw  the  fore-part  of  the  Eye, 
as  likewife  the  Chryftalllne  Humour  backwards^  dimi- 
nifliing  in  fuch  manner  the  diftance  between  it  and 
the  Bottom  of  the  Eye  ;  but  particularly,  it  is  like- 
wife  plain,  that  they  make  the  external  Figure  of 
the  Eye,  which  is  very  Convex  and  Globular,  much 
flatter,  and  fo  caufe  the  coUeded  Rays  to  fall  more 
backward,  in  order  to  reach  the  Bottom  of  the 
Eye. 

Now  that  the  Rays  coming  from  an  Object,  and 
I  falling  upon  a  flatter  Glafs,  do  paint  the  Image 
!  further  backwards  than  when  the  Glafs  is  more 
Convex,  has  been  already  {hewn  in  the  Experi- 
I  ment  of  a  dark  Chamber. 

Now  if  the  Objed  (,Tah.  XI.  Fig,  2.)  be  too  near 
the  E>  e,  and  the  CoUedlion  of  the  Rays  coming 
from  the  Point  By  does  not  happen  upon  ^,  but  up- 
on ky  behind  the  Bottom  of  the  Eye  X  w;  it  is 
plain  enough,  that  to  prevent  it,  the  contrary  muft 
be  effctciei,  namely,  that  the  fpace  between  the 
CbryfialUne  Humour ^  and  the  Bottom  of  the  Eye  Xm, 
fhould  be  greata^ ,  or  (the  fpace  remaining  the 
fame)  the  Aquecus  Humour  of  the  Eye  at  Mce 
fomewhat  rounder.  v 

For  that  a  rounder  Glafs  forms  the  Image  fhorter 
and  nearer  to  itfelf,  may  be  experimentally  proved 
with  great  eafe  in  a  dark  Chamber. 

R  2r  Now 
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Now  to  perform  both  thefe  Operations  at  the 
fame  time^  the  Anatomifts  produce  two  Mufcles  at 
IN  KM  (TakX.  Fig.  ^.)  which  they  call  oblique 
Mufcles;  and  which,  when  contraded,  do  each  of 
them  draw  the  Eye  on  its  fide,  but  when  they  work 
together,  they  draw  the  Eye  as  it  were  with  a  Girt- 
ing Rope,  and  fwelling  up,  prefs  ic  on  all  fides ;  by 
which  means  the  Aqueous  Humour  being  made 
protuberant,  the  Eye  becomes  rounder  at  NCC 
(Tab.  XT.  Fig,  2.)  and  the  Vitreous  Humour  being 
preiTed  backwards,  the  Diftance  between  the  Bot- 
tom of  the  Eye  and  the  Cbryftalline  Humour  is  ren- 
dered greater. 

I  know  very  well,  that  fome  Learned  Gentle- 
men do  not  think  that  the  peculiar  Ufe  of  thefe 
Mufcles,  for  this  purpofe,  is  yet  fully  afcertained, 
till  it  has  been  further  proved  ;  but  we  fliall  let 
ourfelves  into  this  Difpute  at  prefent  no  more,  than 
we  fliall  enquire  whether  thofe  only  have  hit  upon 
the  Truth,  who  maintain^,  that  the  Fibres  G  5  and 
HT  (which  the  Anatomifts  call  ProceJJus  Ciliares) 
have  a  quality  of  caufing  the  CbryflaUine  Humour  it-^ 
felf  (whenever  it  is  neceffary)  either  to  change  its 
Figure,  that  is  to  fay,  rendering  it  more  or  lefs 
Convex  ^  or  of  bringing  it  nearer  and  removing  ic 
farther  from  the  Bottom  of  the  Eye. 

However,  the  one  or  the  other  of  the  Operati- 
ons above-mentioned,  feems  to  be  experimentally 
felt  in  the  Uneafinefs,  or  fometimes  even  in  the 
Pain,  which  the  Eye  fuffers,  when  we  ufe  any 
Force  to  fee  an  Objed  that  is  far  from  the  Eye  di- 
flindly,  or  to  read  a  Writing  a  little  too  near. 

Bur  this  is  inconteiftably  true,  that  the  Eye  does 
fomething  in  the  viewing  of  Things  that  are  placed 
at  feveral  Diftances  from  ir,  without  any  Concur- 
rence or  Knowledge  on  our  part,  which  the  great- 
eft  Mathematicians  have  not  yet  been  able  to  bring 
about  by  their  Inftruments  of  feeing  ;  the  Difpofi- 

tion 
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tion  of  whichj  as  the  diftance  of  an  Obje6l:  is  fet^- 
4ibly  greater  or  fmaller,  muft  likewife  be  alter'd. 
And  this  is  fufficient  to  convince  us  (tho'  we  know 
nothing  of  the  manner  how  it  happens)  that  there 
is  a  Go  D,  by  whom  we  are  made,  and  who  had 
a  wife  End  and  Defign  in  forming  the  Eye,  as  ic 
-here  appears. 

:;S  E  c  T.  XXIII.  The  Fourth  Remark,  upon  the  Opening 
and  Shutting  the  Black  of  the  Eye  or  Pupil,  'with  an 
Experiment  proving  the  fame. 

Fourthly,  I  f  this  great  and  wonderful  Stru(^ure 
of  the  Eye^  by  which  we  are  enabled  to  fee  fo  ea- 
fily  and  diftin6lly^  at  fo  many  and  fuch  different 
Diftances,  be  not  yet  fufficient  to  convince  a  Scep- 
tical Enquirer  of  the  Wifdom  of  his  Creator  ;  let 
him  proceed  further^  and  in  the  laft  place  (fince,  if 
we  fliould  take  notice  of  every  Thing  concerning 
the  Eye,  this  alone  would  require  a  whole  Book) 
to  contemplate  with  us  that  which  follows : 

Firfi,  That  if  the  Hole  in  a  dark  Chamber  be 
made  fo  fmall  as  to  admit  but  too  few  of  the  Rays, 
the  excernal  Images  would  be  reprefented  imper- 
fectly without  the  neceffary  Force  and  Livelinefs. 

Secondly,  If  the  Hole  be  fo  great  as  to  admit  of 
the  Entrance  of  too  much  Light,  the  Images  would 
appear  yet  more  weak  and  imperfedt  for  other  Rea- 
fons.  So  that  there  is  an  exact  Proportion  requi- 
red for  that  Hole  or  Space,  thro'  which  the  Rays 
are  to  pafs,  to  the  end  that  every  Thing  may  have 
its  proper  Energy;  and  that  the  number  of  the 
Rays  be  neither  too  great  nor  too  fmall :  And  how 
much  trouble  the  finding  the  juft  Proportion  of 
fuch  Holes  or  Openings  occafions  to  thofe  who 
make  Telefcopes,  Microfcopes,  and  other  lailru- 
pients  for  feeing,  is  but  too  vyell  known  by  ^hofe 
that  have  had  the  trial  of  it, 

}l  ?  The 
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The  fame  Thing  happens  to  the  Eye^  as  being 
dark  Chamber ;  and  it  iseafie  to  difcover  experime 
tally^  that  too  few  Rays  render  the  Sight  of  an  Ob 
jed  weak,  if  you  make  a  Hole  with  a  Pin  in  a  whit< 
Paper,  which  Hole  (hall  be  much  fmaller  than  th( 
little ^lack  Circle  of  the  Eye,  called  in  Latitjy  th( 
Tufilla  ;  and  thro'  which  the  Rays  of  the  Obje6 
are  admitted  into  the  Eye. 

Now  when  you  look  thro^  the  faid  little  Hob 
(efpecially  in  a  place  where  the  Light  is  not  toi 
flrong)  upon  a  piece  of  Marbled  Paper,  in  which 
there  are  a  great  many  Colours,  it  is  well  known; 
that  if  it  be  held  clofe  to  the  Eye,  there  can  come 
no  Rays  from  it  but  thro'  the  aforefaid  little  Hole^j 
and  that  therefore  the  number  of  them  is  mucbl 
fewer  than  if  they  were  immediately  received  in  'i\ 
greater  Opening  of  the  Tupilla  without  this  Hole : 
But  we  jfhall  likewife  find  at  the  fame  time,  that  thei 
Colours  of  the  Marble  Paper  will  fliew  rhemfelves: 
much  fainter  and  darker  thro'  the  little  Hole,  thanr 
they  would  diredly  to  the  naked  Eye. 

Now  in  cafe  this  Pupil,  being  too  large,  (hould 
admit  too  many  Rays,  as  it  does  when  one  palTes 
fuddenly  from  a  very  dark  Place  into  a  clear  andc 
ftrong  Light  -,  we  find  likewife,  that  upon  this  ac- 
count, the  Adion  of  Seeing  becomes  very  trouble- 
fome. 

Now  to  produce  again  a  Proof  of  G  o  d's  won- 
derful Wifdcm  and  Mercy  from  this  laft  Inftance, , 
Could  any  Body  reafonably  fuppofe,  that  what  is 
done  herein,  with  fo  much  trouble  by  the  Artificers 
in  their  Optical  Inftruments,  is  performed  by  thee 
Eye  of  itfeif,  and  without  the  Diredion  of  the  great ' 
Creator,  and  even  without  the  Knowledge  of  the  ^ 
Man  himfelf  in  whom  it  happens?  And  moreover,  I 
after  fuch  a  manner  as  infinitely  exceeds  the  fineft 
Machine  that  Human  Art  has  ever  yet  brought  to    1 
the.higheft  degree  of  Perfefiion?  i 

Thus    i 
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Thus  we  fee  that  the  Paffage  F  F  (Tab.  XL  Fig.  z.) 
thro'  which  the  Rays  of  Light  go,  or  rather  that 
black  little  Circle  in  the  Membrane  (according  to 
which  our  Eyes  are  denominated  Black,  Grey,  or 
any  other  Colour)  commonly  called,  the  Black  or 
Apple  of  the  Eye^  becomes  in  a  healthy  Man  fmaller 
in  a  great  Light,  and  immediately  greater  in  a  fmall 
Light  ^  in  order  to  admit  more  or  fewer  Rays,  as 
the  Circumftances  of  Things  require. 

I  know  very  well,  that  no  Body  who  has  never 
feen  this  will  readily  believe  it  ^  but  in  order  to 
convince  him  thereof  experimentally,  let  him  be 
brought  into  the  Sun-fliine,  or  any  other  Itrong 
Lightj  or  place  him  in  a  Chamber  dire61:ly  oppofite 
to  the  Light  of  the  Windows  in  a  very  bright  Day ; 
where,  if  you  obferve  the  Pupil  of  the  Eye^  you 
will  find  it  to  be  very  fmall  in  fuch  a  great  Light, 
:  to  the  end,  that  the  Eye  may  not  be  hurt  by  the 
I  strength  thereof ;  then  fet  him  in  a  dark  Corner 
'  of  a  Chamber^  and  turn  his  Face  from  the  Light ; 
when  you  will  prefently  perceive  the  Tupil  to  be- 
come fenlibly  larger,  in  order  to  admit  a  greater 
[number  of  Rays ;  infomuch,  that  after  thefe  Expe- 
[riments,  no  Body  can  doubt  of  what  has  been  here 
liaid. 

|:  Is  not  the  great  Goodnefs  of  G  o  d  particularly 
''remarkable  herein,  that  all  thefe  Things  come  to 
ipafs  in  our  Eye,  without  our  being  confcious  there- 
,  of,  to  the  end,  that  our  Attention  may  not  be  di- 
verted from  whatever  we  are  then  contemplating? 
Which  however  would  have  always  happened,  if 
I  we  had  been  obliged  to  have  attended  to  every 
Occafion  of  adapting  the  fupil  to  the  Degrees  of 
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S  E  C  T.  XXIV.  ConviBions  from  the  foregoing  Ob- 

fsrvations. 

Now  whofoever  is  a  reafonable  Perfon^  and  I 
does  plainly  comprehend  all  that  we  have  been  fay- 
ing about  the  Eye,  ought  he  not  to  be  aftonifti'd, 
that  as  there  was  a  Lucretius  among  the  Ancients, , 
fo  there  are  likewife  in  our  Age,  Men  that  pretend: 
to  be  Philofophers  and  Enquirers  after  Truth^  and 
yet  will  not  allow  that  the  Maker  of  all  thefe ; 
Things,  which  contribute  towards  the  forming  of  i 
a  good  Sight,  had  any  Wife  Purpofes  or  Defigns  in  i 
forming  the  fame  ? 

And  yer,  if  any  of  thefe  Men  (hould  fee  a  good  1 
Microfcofe,  or  a  Set  of  Magnifying- Glaffes,  or  ai 
well-made  Tekfcofa,  or  a  dark  Chamber ^  with  all  its « 
\Apparatusy  none  of  'em  will  dare  to  fay,  that  thofe  : 
Things  were  framed  by  Chance.  And  can  they^^ 
then  affirm  it  of  the  Eye^  the  Stru(5ture  of  which  i 
they  mull  own,  whether  they  will  or  no,  to  be : 
unfpeakably  finer  than  all  the  Inftruments  for  Sight  t 
.^hat  ever  were  invented  by  the  Art  of  Men  ? 
"  Ask  then  the  greatefl  Mathematician,  the  mofl  I 
skilful  Man  in  Optics,  or  Mechanics,  whether  he : 
can  be  able  to  make  a  dark  Chamber,  that  can  be : 
turned  which  way  one  will,  as  readily  and  eafily  as  > 
the  Eye ;  which,  if  turned  towards  remote  Objeds,  , 
can  fliorten  itfelf  and  flatten  its  Glafs,  and  upon  i 
the  nearer  approach  of  an  Objed,  can  make  itfelf  I 
longer  and  its  Glafs  rounder,  without  (landing  ia  i 
jieed  of  any  other  Affiftance ;  yea  (let  the  Caufc  ' 
thereof  be  what  it  will)  that  can  adapt  itfelf  to  th«^ ; 
various  Diftances  of  Objed:s,  and  accordingly  fprm  f 
at  every  time  a  different  Objed;  that  when  the 
Light  is  too  fmall,  can  dilate  its  Hole  or  Opening  j 
and  wjien  the  Light  is  too  ftrong,  can  again  conr 
trad  the  fame,  v/ithout  the  concurrence  of  any 
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Thing  elfe  befides  the  Difpofition  and  Laws  be- 
longing to  it  ? 

Muft  he  not  then  acknowledge  that  this  is  not  in 
his  own  Power  ?  And  in  cafe  he  (hould  fee  fuch  a 
Machine  made  by  any  Man,  and  composed  only  of 
fimple  fluids,  which  for  the  molt  part  had  their  rife 
from  Food,  and  yet  fufficient  to  impart  the  Blef- 
fmgs  of  Sight  to  all  Animals,  would  he  not  own 
that  fuch  an  Artificer  was  wonderfully  skilful  ? 

What  (hall  we  then  fay  of  a  Man  who,  finding 
all  this  done  afrer  the  moft  glorious  manner,  (hall 
ftill  perfift  to  deny  the  Wifdom  of  the  Creator  ? 
Shall  we  count  him  Blind  and  Unhappy^  or  an  ob- 
durate Unbeliever  ? 

Sect.  XXV.  The  Sun  necejfary  to  Sight  :  And  Con- 
'vltiions  from  all  the  foregoing  Ohfervations, 

N  o  w,  to  fay  no  more.  Have  we  no  reafon  to  ac- 
knowledge the  Goodnefs  and  Power  of  the  Great 
Creator,   who  has  made  fuch  unfpeakably   great 
Bodies  as  the  Sun  is  (not  to  mention  the  Moon  and 
Stars)  fubfervient  to  thefe  Purpofes  ?  Who,  to  com- 
pleat  this  Defign,  and  to  make  the  Eye  ufeful,  has 
caufed  the  Light  to  flow  from  thence,  in  fo  vaft  a 
Quantity,  as  to  be  able  to  fill  the  immenfurable 
Space  between  us  and  the  Firmament,  even  as  far 
as  to  the  Planet  Saturn  icfelf,  which  is  fuppofed, 
and  not  without  reafon,  to  be  enlightened  by  the 
5«h;  who  derives  the  Light  itfelf  with  fo  uncon- 
ceivable a  Swiftnefs  down  to  our  Eyes,  that  they 
may  be  continually  fupplied  therewith,  infomuch, 
that  if  fuch  Swiftnefs,  and  all  the  other  Properties 
of  Light,  of  which  we  have  been  fpeaking  (and 
of  which  we  (hall  treat  hereafter  more  particular- 
ly) were  not  demonftrable,  they  mi^ht  juftly  be 
(doubted  of  by  every  one. 

Can 
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Can  any  Body  contemplate  all  thefe  great  Thin, 
that  are  neceflary  to  make  us  fee,  and  that 
operate  as  well  within  as  withoult  the  Eye^  and  p 
think  himfelf  in  the  leaft  obliged  to  Him  that 
bellowed  fuch  Bleffings  on  him  ?  Who  warns  hi 
thereby  timely  and  from  afar,  of  fo  many  Things, 
whether  they  be  Advantageous  or  Prejudicial  to 
him  ;  who  grants  him  the  Pleafure  of  being  able  to 
View  and  Contemplate  fo  many  agreeable  Colours 
in  Fields,  Trees,  Flowers  and  the  like ;  to  fum  up 
all  in  one  Word,  who  has  vouchfafed  him  the  Fa- 
culty of  Seeing  ;  and  who  has  made  our  Eye  after 
a  moft  aftonifiiing  manner,  a  perfe(5t  Stage  or  The- 
atre, from  whence  we  may  view  all  his  Wonders, 
how  fmall  foever  it  be  in  Comparifon  of  the  Ter- 
xeftrial  and  Celeftial  Bodies ;  making  of  his  Light  • 
an  admirable  Pencil,   for  fo   the  Mathematicians 
call  the  Compofition  of  Rays  reprefented  in  Tia^.X. 
Tig.  3.  by  B  STb;  as  alfo  in  Tab.  XL  Fig,  2.  by  B,  : 
C  CyDD^  EEy  h  ^  which  proceeding  from  a  Point  ^ 
as  By  are,  after  due  Refradions,  united  again  inu 
another  Point  ^,  by  which  means  all  his  great  and4 
glorious  Works  of  Sun,  Moon,  Stars,  Earth,  Sea,  J 
Mountains,  as  alfo  Trees,  Flowers,  Men,  Beafts, , 
and  whatever  elfe  is  corporeal  and  vifible,  are  paint- 
ed after  an  inimitable  manner,  in  their  true  Co- 
lours  and  Lineaments   upon   the  Bottom  of   the 
Eye  ? 

He  that  defires  to  fee  a  Refemblance  of  the 
fame,  let  him  obferve  that  which  happens  in  the 
fame  manner  in  a  dark  Chamber  by  the  like  Fencils 
or  Rays  of  Light. 

Now  did  ever  any  Body  fee  the  Pidure  of  a  Man, 
or  of  any  other  Thing,  well  Drawn,  and  very  ' 
Like,  and  which  we  ufually  term.  Drawn  after  the 
Life,  and  pretend  to  afcribe  it  to  an  acciden- 
tal Concurrence  of  Colours  ?  And  yet  will  he 
dare  to  affirm  the  fame  of  the  moft  perfect  Images  - 

of 
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bf  things  that  the  Eye  ever  btheld  ?  On  the  contra- 
y.  Does  it  not  appear  from  the  formation  of  the 
noft  artful  and  curious  Theatre  of  the  whole,  great, 
:orporeal  Subftance  in  fuch  a  little  Eye-bali ,  that 
^mong  thofc  noble  Ends  which  our  Dread  Creator 
propos'd  to  himftlf,  this  is  one  of  the  chiefeft, 
:hat  we  fhould  praife  and  honour  him  for  the  fame 
with  a  thankful  Heart,  and  in  the  humbleft  man- 
mer  adore  his  Power  and  Wifdom  which  he  has 
:hus  wonderfully  impreft  on  our  Eyes,  and  thereby 
on  our  Minds  ?  Blind  and  Miferable  are  they^  yea 
and  much  to  be  lamented,  who  obferving  all  thefe 
things,  are  not  yet  able  to  difcover  their  boundea 
Duty  therein. 

It  is  impoffible  for  us  to  quit  this  Subje(9:  before 

we  be  fatisfy'd  that  a  wandering  Philofopher  has 

attained  to  another  Notion  of  himfelf,  and  of  the 

Greatnefs  of  his  Creator.    If  there  appear'd  nothing 

more  in  the  Univerfe  than  what  is  acknowledged 

to  be  True  with  refped  to  the  Sight^  methinks  no 

■body  can  remain  unconvinced  of  the  adorable  Per- 

fedions  of  his  Maker.  Let  an  unhappy  Atheift  retire 

I  by  himfelf,  and  ferioufly  reflect  whether  he  ever  im- 

ilpartially  confider'd  the  manner  how  Viflon  is  per- 

tform'd,  if  he  has  not  yet  done  it,  let  him  begin  im- 

Ifmediately,   fince  nothing   elfe  is  neceffary  in  this 

Jcafe  for  convidion,   but  an  earneft  fcrutiny  on  his 

part;  and  if  he  finds  himfelf  flill  unfit,    or  averfe 

sfthereto,   let  him  with  bended 'Knees  implore  that 

fGod  whom   he  does  not  yet  acknowledge,    but 

I  whom  others  that  are  allowed  by  him  to  be  Wife 

I  and  Learned,   difcover  fo  plainly  in  all  his  Works, 

land  efpecially  in  the  formation  of  the  Eye  ;  I  fay, 

J  let  him  addrefs  himfelf  to  that  God,  in  hopes  thac 

?he  who  has  fo  wonderfully  impreft  the  Figures  of 

j  his  Creatures  on  his  Eye,  might  alfo  imprefs  the 

i  Knowledge  of  his  Attributes  on  his  Mind,  and  that 

I  he  who  enlightens  his  Eyes,  would  likewife  vouch- 

fafe  to  enlighten  his  Underftanding.  Can 
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Can  It  ftill  be  thought  to  be  the  refult  of  m( 
Chance  (fince  the  Light,  whilft  it  fcatters 
fpreads  its  Rays  afunder,  is  in  itfelf  improper  j 
produce  a  clear  and  diftind  Sight)  that  neverthelef; 
and  only  to  render  Men  and  other  Living  Creatun 
happy.  Laws  of  Refra^ion  were  prefcribed  to  th: 
Light,  by  which  its  Rays  were  turned  from  Divc) 
gent  into  Convergent ,  that  is,  from  fcatter'd  to  uni 
ted  ?  Or  that  it  is  without  Wifdom,  that  this  grea 
and  unfathomable  Sea  of  Light,  in  all  its  moft  mi 
nute  Particles,  has  fubmitted  to  thefe  Laws,  with 
out  departing  one  Tittle  from  them  ?  Of  whicl 
more  hereafter. 

Can  any  Body  think  it  to  be  without  a  wij 
Defign,  that  all  the  Limbs  of  a  Human  Creatui 
from  his  Childhood  to  his  Manhood,  grow  coi 
tinually  and  proportionably  greater,  but  the  Cbrjfi) 
fialline  Humour  of  the  Eye  only  (forafmuch  as  out 
Sight  depends  upon  the  Figure  thereof)  does,  with^i 
out  growing  and  increafing,  always  preferve  then 
fame  Size  and  Form  both  in  Men  and  Children  i 
See  this  Remark  in  Bergerusy  fag,  407. 

If  what  has  been  faid  before  do  not  fully  fatisfyy 
him  of  the  Wifdom  of  his  Maker,  but  that  however; 
he  begins  to  be  ftagger'd  by  the  Arguments  that 
have  been  alledg'd,  and  to  fufped  that  his  Notions " 
may  be  groundlefs,  efpecially  fince  he  finds  that  the 
contrary  Opinion  is  maintained  by  many  whom  he 
allows  to  be  fagacious  and  free  from  Prejudices  •  let 
him  think   whether  the  inexpreffible  greatnefs  of 
fuch  a  Benefit  as  is  the  Sight^  fhould  not  flir  him  ik 
up  to  Gratitude  :  let  him  alfo  confider  that  if  he 
were  deprived  of  his  Sight,  with  what  confequence 
fuch  a  Lofs  would  be  attended  ;  it  would  be  great- 
er than  we  can  conceive. 

Particularly  can  any  one  exprefs  the  Confufion 
in  which  the  whole  World  would  be  invoiv'd,  if 
Mankind  and  all  other  Animals  were  depriv'd  of 

their 
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heir  Sight,  and  were  ftark  Blind  ?  What  could  we 

)therwife  exped  than  that  this  Globe  of  the  Earth 

vould  be  quite  difpecpled  in  the  life  of  one  Man, 

md  perhaps  much  fooner,  the  Air  depriv'd  of  all 

ts  winged  Creatures^  the  Seas  and  Rivers  of  all 

hat   fwims  and  moves  in  them  ?   Since  in  a  very 

itcle  time  none  would  be  able  to  fearch  their  Food 

"or  the  fupport  of  their  Lives,  neither  by  thetn- 

elves,  nor  by  the  help  of  any  other.     If  now  the 

ceptick  finds  any  manner  of  probability  in  what 

^.s  been  faid,  namely,  that  they  who  own  a  God, 

.nd  are  thankful  to  him  for  fo  inexprefiible  a  Be- 

lefir,  are  not  altogether  out  of  the  way,  muft  not 

lis  natural  Generofity,  which  fome  of  thefe  Men 

eem  ftill  to  have  retained,  excite  him  to  weigh  it 

ill  very  frequently,   and  with  a  ferious  affiduity  to 

xamin  things'over  and  over ;  to  the  end  that  if  he 

,ould  be  miftaken  in  thofe  Notions  which  he  can 

ever  prove,   and  which  have  no  other  foundation 

:ut  his  own  Fancy,  he  might  not  be  guilty  of  a 

Vice  fo  deteftable  to  brave  Souls,  I  mean,  the  high- 

f  ^ft  Ingratitude  towards  the  greateft  of  all  Benefa- 

I  ffcors  ?  And  ought  he  not  therefore  to  be  perfwaded 

of  the  abfoiute  neceffity  he  lies  under,  with  the 

3eepeft  Humility  to  beleech  that  God,  of  wbofe 

'lorious  Perfedions  and  Works  he  yet  fo  much 

jdoubts,  that  he  would  in  Mercy  add  to  all  his  won- 

Iderful  Works,  this  one  more,  namely,   farther  and 

fully  to  inform  him  of  his  Duty  and  Dependance  ? 

For  at  lead  he  will  be  forced  to  admit  it  for  a  Truth, 

if  thefe  great  Advantages  which  he  enjoys  by  his 

rSight  and  Eyes,   are  only  beftow'd  upon  him  that 

^bc  may  teftify  his  Praife  and  Thankfulnefs  to  the 

^•great  Giver  \  that  the  moft  dreadful  Punifhments, 

and  greater  Miferies  than  he  ever  faw  to  befall  o- 

.  ther  Men,  do  juftly  hang  over  his  Head,  for  having 

'not  only  omitted   thofe  Duties,    but  likewife  for 

iitreading  under  Foot,   as  far  as  he  could,  this  Wife, 

Powerful 
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Powerful  and  Gracious  God.  So  thar  in  cafe 
the  foregoing  Arguments  do  not  induce  him  to 
Submiflion  and  Subje<^ion  to  his  Maker^  perh^ 
the  dread  of  his  own  Mifery  wiil  m<^ke  him  thir 
((ince  he  can  not  deny,  that  if  there  be  a  Wife  ar 
Righteous  God,  he  will  certainly  Punidt  a  Difob 
client  and  Blafphemous  Creature)  that  this  Matt( 
is  well  worthy  of  Prayer  and  Inquiry,  which  ai 
the  only  means  whereby  true  Convidion  is  to  I 
hoped  for. 

If  any  one  fhould  obje<9:  that  we  have  dwelt  ta 
long  upon  thefc  Refledions,  we  beg  them  to  bit 
lieve  that  we  have  no  other  view  therein,    than  Q 
perfwade  aii  unhappy  Philofopher,  if  fuch  a  o 
Ihould  perufe  thefe  Papers,  that  he  would  feriou 
confider  the  fame  ;  fmce  it  feems  ftill  impoffible 
me,   that  any  body  can  comprehend  it,  and  ye 
not  own  a  God. 

CONTEMPLATION  XIII. 

Of  the  Hearing. 

Sect.  I.  Tie  In/^ruments  of  Hearing  unknown, 

NOW  if  we  pafs  from  the  Senfe  of  Seeing  to 
that  of  Hearings  how  fmall  Progrefs  has  the 
labour  of  Enquirers  been  able  yet  to  make,  in  or* 
der  to  penetrate  into  the  true  manner  how  this  laft 
is  performed,  it  will  only  be  neceffary  to  quote  the 
Expreffions  of  the  famous  Anatomift,  Monfieur^*^ 
Verney,  in  the  Preface  of  his  moft  laudable  Treatife 

about 
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ihout  the  Infiruments  ef  Hearing :  Among  aU  the  Inftru- 

fnents  which  Animals  ufe,  thofe  of  the  external  Senfes  are 

■  f^^fi  ^f  ^'^  known  to  ui  ;  hut  ne^verthelefs^  none  of  \m  all 

/  ^re  attended  with  fo  much  Obfcurlty  as  the  InjirHments  of 

:  Rearing.      The  fame  is  likewife  acknowledged  by 

\f^alfaha.     It  muft  not  therefore  be  expected,  that 

r  we  (hall  fet  the  Wifdom  of  the  adorable  Creator  in 

)  fethis  Cafe,  either  in  a  full  Light^  or  even  demon- 

5  Urate  it  fo  plainly  as  has  been  done  in  the  Bufinefs 

i  oi  Seeing  ;    this  mull  be  the  agreeable  Employment 

^of  following  Ages,  when  it  (hall  pleafe  the  great 

^Creator  to  give  them  a  Clue  to  this    Labyrinth, 

land  further,  to  blefs  their  Enquiries,  after  repeated 

ihDifcoveries,  concerning  the  Inftruments  oi  Hearing, 

i\oi  Sounds  and  of  Mufick, 

Sect.  II.     But  they  are  {till  fufficient  to  prove  the 
mfdom  of  GOD. 

However,  to  (hew  that  notwithftanding  Hu- 
jtnane  Wifdom  is  not  yet  capable  of  finding  out  the 
light  Ufes  of  all  thofe  Inftruments  that  belong  to 
the  Senfe  of  Hearing ;  yet  the  Strudure  thereof,  as 
far  as  it  has  hitherto  been  difcover'd,  is  fufficient  to 
prove  the  wonderful  Wifdom  of  the  Creator  to  an 
Enquirer  after  Truth  ;  and  to  convince  an  Atheift 
too,  if  he  be  not  more  Obftinate  than  Ignorant : 
Since  we  have  not  here  undertaken  to  defcribe  a 
compleat  Anatomy  of  thefe  Parts,  it  will  not  be 
ufelefs  to  transfer  the  following  Figures  from  the 
Tables  of  Valfalva^  which  reprefent  to  the  Life  the 
Stru6ture  of  the  Inftruments  that  ferve  for  Hearing 
with  refped  to  each  other  ;  fo  that  from  them,  with 
fome  others  which  we  (hall  add  for  greater  Clear- 
nefs,  the  Reader  will  be  able  to  form  a  rough  Con- 
ception thereof. 

Sect. 
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Sect.  III.   The  External  Stru5iure  of  the  Ear. 

L  E  T  us  then  begin  from  the  External  Srrudure 
of  the  Ear^    which  every   one  may  fee  in  other  i 
Treatifes. 

Can  any  one  fuppofe  that  it  is  Accidental  ^  and  ; 
without   Defign,  that  two  Ears  are   placed  upon  i 
the  Head  i  which  ferve  to  receive  Sounds  by  the 
Mediation  of  the  Air  ^  as  may  be  feen  in  feveral 
Beaftsj  whOj  as  the  Sound  comes  from  certain  Pla- 
ces, are  wont  to  turn  the  Cavity  of  their  Ears  thac  ( 
way;  as  likewife  in  Men,  who,  when  one  of  their 
Ears  fail  them,  endeavour  to  repair  that  Defect,  hy 
holding  the  Hollow  of  their  Hand  behind  it :  And 
can  one  fee^  without  acknowledging  a  Defign  of  i 
the  Creator,    that  when   the  Sonoriferous   Air  is 
come  into  the  Cavity  of  the  External  Part  of  the  ■ 
Ear,  it  meets  with  a  moveable  Protuberancy  at  the  . 
Mouth  of  the  Auditory  Tube  (called  by  the  Ana- 
tomifts  the  Fragui)  by  which  the  Air  is  hindered  from  \ 
avoiding  this  Entrance  of  the  faid  Tube,  and  com- 
pelled to  run  into  its  Orifice  or  Mouth  ? 

Now  forafmuch  as  the  Ear,   if  it  were  compofed 
only  of  a  foft  and  flabby  Matter,  like  the  Mem- 
branes^   would  hang  down  over  the  Orifice  of  the  : 
Auditory  Tube,  and  hinder  Hearing  \  or  if  it  were 
of  a  harder  and  bony  Subftance,    would  occafion  » 
inconveniencies  in  our  lying  down  and  otherwife  : 
How  manifeft  is  the  Wifdoni  of  the  Creator,    who  » 
has  compofed  the  faid  whole  Ear  of  Membranes 
fupported  with  Cartilages  ?  by  which  means  it  is 
endowed  with  an  Elaflick  Faculty  (as  you  may  ob- 
ferve  when  you  bend  the  Ear  with  your  Hand,  and 
let  it  go  again)    to  the  end  that  it  may  redrefs 
itfelf,  and  return  to  its  former  State  in  all  Acci- 
dents ;  and   perhaps   too,    as  fome  think,    to  pro- 
mote the  Tremulous  Motion  of  the  Sonorous  Air. 

This 


a 


26i 


I 

of 

Tn 
( 

wir 

the 

M( 

Be; 

ces 

wa 

Ea 

ho 

cai 

the 

CO 

Ea 
M 

toi 
av 
pe 

on 

br 

Ai 

of 

In 

H 

hj 

fu 

er 

fe 

le 

it: 

m 


I 


r^ 


The  Religious  Philofopher.  76<^ 

This  is  certain,  that  the  Auditory  Tube  is  at  the 
beginning  of  it,  made  of  the  fame  Cartilaginous 
5ubftance  with  the  Ear;  but  farther  in  it,  confifts 
f  Bone  only,  as  is  fufficiently  known  to  the  Ana- 
omifts, 

'Sect.  IV.  The  Auditory  Tuhe^  and  the  Membrane 
called  the  Tympanum  or  Drum, 

T  o  fay  fomethinp;  more  of  this^  let  (Tab.  XL 
Fig,  ^.)  L  L  be  the  Circumference  of  the  extreme 
Part  of  the  Ear,  and  K  the  circular  Cavity  that  ap* 
aears  therein  (called  the  Concha  or  Shell)  and  which 
:an  be  feen  outwardly  ;  and  in  which  is  alfo  the  O- 
.•ifice^of  a  Tube  A  C,  which^  extending  it  felf  inter- 
lally  in  the  Head,  is  called  the  Auditory  Tube, 

This  confifting  of  a  Cartilage  about  that  Part  of 
•he  Ear  mark'd  A^  and  afterwards  as  far  as  C^  of  a 
Bone  only,  is  cloathed  on  the  infide  with  a  Skin  or 
Membrane,  which  in  this  Figure  is  reprefented  a- 
lone  without  the  Bone  and  Cartilage  ,•  and  at  the 
End  of  it  F,  it  is  fhut  up  by  a  Membrane  which  is 
round,  dry,  thin,  folid  and  tranfparent,  and  which 
is  called  the  Drum  of  the  Ear.  But  foipe  are  of  O- 
pinion,  that  there  is  a  fmall  Orifice  in  this  Mem- 
brane, which  feems  to  be  in  fome  meafure  likely^ 
becaufe  fuch  as  take  Tobacco  have  been  obferved 
to  convey  the  Smdak  thereof  from  the  Mouth  thro' 
the  Ears. 

And  thus  we  fee  how  the  Sonoriferous  Air,  ad- 
mitted into  that  Part  of  the  Ear  L  L,  and  cohered 
in  the  Concha  K^  enters  into  the  Auditory  Tube_, 
and  palling  from  A  to  C,  ftrikes  againft  the  Mem- 
brane F,  andiputs  it  into  Motion.  ^ 
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Sect.  V.  The  Cavity  called  the  Drum,  the  Bones  of 
the  Ear^  and  the  Chorda  or  Little  String, 

Behind  the  Membrane  of  the  Drum,  more 
inwardly  in  the  Head^  there  is  a  certain  Cavityj 
which  the  Anatomifis  call  the  Tympanum  or  Drum, 
upon  which  you  muft  fuppofe  that  this  Membrane 
is  extended  much  after  the  fame  manner  as  the  Skin 
of  a  Kettle-Drum. 

In  this  Cavity  Anatomifls  obferve  feveral  won* 
derful  Things,  fome  of  which  are  contained  with- 
in it^  and  others  in  its  Circumference  ;  The  firft 
things  within  it,  are  the  four  little  Bones  of  the 
Ear,  and  a  fmall  Nerve,  called  the  Chorda  Tymfam^ 
or  String  of  the  Drum  ^  to  fay  nothing  here  of  the 
Mufcles,  and  other  Singularities  that  occur  therein. 
The  other  things  confift  mofily  in  the  Openings 
that  appear  in  the  Bone  of  the  Drum's  Circumfe- 
rence, whereby  the  Cavity  thereof  has  a  Commu- 
nication with  other  Cavities^  either  with,  or  with-  - 
out  the  intervention  of  Membranes. 

The  Auditory  Bones  (T^i'.  XI.  Fig.  ^.)  are  found 
to  be  four  in  number,  C5  is  the  Hammer^  B  P  the 
Anvily  T  V  the  Stirrup  •  and  between  the  Anvil  and 
Stirrup  there  lies'at  P,  a  fmall  roundifli  Bone,  which 
makes  the  fourth  in  Number. 

Between  two  of  thefe  Bones  (Tah,  JX.  Fig,  ^.) 
there  is  a  little  Branch  of  a  Nerve  E  O,  or  String 
of  the  Druw. 

Sect.  VI.  The  Motim  of  tbofe  In/^ruments, 

^  N  o  w  if  we  fuppofe  that  the  Tail  S^  of  the 
Hammer  C  5,  is  faften'd  to  the  Membrane  of  the 
Drum  which  lies  there  under  it^^  we  may  obferve 
at  the  fnme  time,  that  this  Membrane  being  moved 
by  the  Sound,  which  pafTmg  into  the  Auditory  Tube 
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ACy  ftrikes  upon  ir,  will  likewife  move  the  Ham- 
mer C5_,  as  thcic  will  do  the  Anvil  5  P ;  by  which 
lait,  and  by  the  fourth  lictle  Bone  P  {Tab,  XI.  Fig,  4.) 
the  Srirrup  TP,  will  likewife  be  moved  :  And  fo 
the  litae  String  or  Nerve  £0  (X^b.  Xf.  Fig,  %, 
when  the  Hammer  C  S^  and  the  Anvil  BV^  are 
ftirred  by  the  Membrane  of  the  Drum,)  will  al- 
ways follow  the  Motions  thereof:  So  that  from 
hence  it  'appears^  that  the  Motion  of  the  Mem- 
brane of  the  Drum,  communicates  irfelf  to  all  thcfe 
lictie  BoneSj  and  to  the  Chorda  Tjwfani, 

Sect.  VII.  The  Openings  in  the  Circumference  of  ths 
Cavity  of  the  Drum, 

ir 

T  o  have  a  true  Notion  of  the  Circumference  of 
this  Cavity^  which  an  unskilful  Perfon  muft  take 
care  to  diftinguiOi  from  the  Membrane  of  the  Drum, 
fince  Valfalva  has  not  drawn  ic  entirely^  but  only 
the  Openings  that  are  therein  ;  you  muft  fuppofe 
ic  to  be  a  Cavity  that  comes  behind  the  Membrane 
of  the  Drum  {Tab.  XI.  Fig.  3.)  and  encompaffes 
thefe  little  Bones :  Or  you  may  confult  hereupon 
the  Figures  thereof  in  Monfieur  du  Ferney,  which_j, 
lif  we  fliouid  here  reckon  them  up,  would  require 
coo  many  Explanations. 

In  this  Ciicumference  then  of  the  Cavity  of  the 
Drum  Anaiomifts  do  find; 

1.  1  he  Opening  of  the  inmoil  part  of  the  Audi- 
tory Tube  A  C  (Tab.  XI.  Fig.  5.)  which  is  fliuc  up 
jby  the  Drum  Membrane  F. 

I  2.  Tix  opening  H,  of  the  Tube  HGI^  called 
the  Trumpet  of  Eufiachius^  which  terminates  at  I, 
in  the  tuichermoft  Part  of  the  Roof  of  the  Mouth  ^ 
fo  that  the  Air  palling  thro'  ic  from  the  Mouth, 
frortj  I  to  Hy  can  encer  into  the  Cavity  of  the  Drum, 
and  be  again  difcharged  the  fame  way.  The  Wif- 
dom  of  the  Ct;eator  does  wonderfully  appear^  in 

S  z  making 
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making  this  Orifice  in  the  Roof  of  the  Mouth  after 
fuch  a  manner,  that  the  frelh  Air  drawn  in  by  (he 
Noftrils,  is  direded  in  its  way  thither  by  a  iittUi 
Protuberancy  ;  and  when  it  return's  from  the  Lungs^ 
charged  with  Vapours,  it  palTes  by  this  Orifice^ 
more  eafily  than  it  can  enter  into  it. 

Valfalva  fhews  by  Experience,  that,  this  being; 
ftopt,  the  Ear  on  the  fame  fide  is  immediately 
Deaf  j  but  when  open'd,  hears  again. 

And  this,  according  to  all  Appearances,  is  that 
Paffage  for  Sounds,  by  the  help  of  which.  Men 
that  have  been  entirely  Deaf,  have  fometimes  been 
able  to  tune  a  Mufical  Inftrument,  and  others  have 
been  found  to  hear  by  the  Mouth  ;  for  which  pur- 
pofe,  a  little  Stick,  held  between  the  Teeth,  or 
fet  againft  it  with  one  End,  has  ofcentimes  done 
great  Service,  whilft  the  other  End,  refting  upon 
the  Inftrument,  ferves  for  a  Paffage  to  the  Tremu^ 
lous  Motion  of  the  Air.  The  PalT^^ge  of  the  To-' 
bacco  Smoak  from  the  Mouth  to  the  Ear,  of  which 
we  have  already  fpoken,  may  perhaps  be  traced  af- 
ter the  fame  manner. 

3.  The  little  Part  of  the  Bone  D,  is  the  fide  of 
a  Bay  or  Creek,  which  makes  the  Cavity  of  the 

^  Drum  larger,  and  is  continued  to  the  Cavity  of 
another  Bone,  called  the  Afofhyfts  MammiUaris^  or 
Maj^Qides.  In  the  firft  Entrance  of  this  Bay,  the 
Iharp  End  of  the  Anvil  refts,  as  may  be  ittn.  at  D, 

4.  In  the  upper  Part  of  this-  Bay,  Valfalva  has 
difcover'd  feveral  Holes,  by  which  there  is  a  Com- 
munication between  the  Cavity  of  the  Drum  and 
that  of  the  Skull  itfelf. 

^.  There  are  yet  two  Openings  in  the  Circum- 
ference of  the  Drum  ,-  the  firft  of  'em  are  called 
the  Oval  Window  (Tab.  XI.  Fig.  5*  )  Oy  and  this  Open- 
ing i5  ftop'   by  the  Siirrttp 

6.  The  rthcr  is  called  the  Rnund  Window  p  \  which 
is  fliui  by  a  Membiane  like  chat  of  the  Drum.  You 

\  muft 
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inuft  fuppofe^  that  both  thefe  Openings^  0  and  p, 
ire  here  in  one  Bone,  which  is  a  part  of  the  Gir- 

umference  of  the  Drum's  Cavity ;  and  that  all 
rhefe  Threads  and  little  Tubes  I3  2^  3,  4^  are  quite 
but  of  the  Drum's  Cavity^  which  we  have  put  out 
bf  the  way,  that  they  mayn't  hinder  the  Sight  of 

hem. 


t 


: 


Sect.  VIII.  The  Lahjrinth  or  Maze  of  the  Ear. 

These  two  Oval  and  Round  Windows  open 
he  way  for  Enquirers  to  the  laft  and  mod  inward 
avity  of  the  Ear,  which,  by  reafon  of  its  won- 
derful Figure,  is  call'd  the  Labyrinth.  Being  ftrip'd 
of  the  Bones  that  lie  about  it,  it  (hews  itfelf  as  de- 
scribed in  the  Table,  only  the  End  or  Point  of 
this  Snail's  Courfe  4,  muft  be  (hewn  fomewhac 
rifing  from  the  Paper,  and  not  lying  in  the  fame 
plane  with  all  its  Windings^  jlift  as  you  fee  in 
the  Snails  themfelves,  their  Point  a  little  ele- 
vated. I  add  this  Remark,  becaufe  mentioned  by 
Valfalva.  You  may  fee  it  better  delineated  in 
Tab.  XI [.  Fig.  I.  but  with  the  fame  Fault  as  Tab,  XI. 
Fig,  6.  and  the  better  to  fhew'all  the  Parts,  the  La- 
byrinths are  placed  in  a  different  Situation. 

The  Parts  of  this  laft  Cavity  fthe  Labyrinth) 
are  commonly  divided  into  three  ^  namely,  Firft, 
three  Semi-circular  Veffels,  i,  2,  g.  Secondly,  the 
Cochlea  or  Snail  4  ;  and  Thirdly^  a  Cavity  call^ 
the  Vefiibulum  or  Porch,  which  lies  between  the 
two,  and  which,  for  the  ^rearer  clearnefs,  is  re- 
prefenced  open,  (Tab,  XI.  Fig*  6.)  To  fay  a  Word 
or  two  of  each. 

We  fee  that  thefe  Semi-circular  Veffels,  i,  2,  ;, 
have  an  Opening  at  each  End  into  the  Vepibulum ; 
but  that  two  of  'em  1  and  2,  are  united  in  one 
Veffcl  at  5"  and  6:  And  therefore,  that  there  are 
not  fix  but  five  Orifices  in  the  whole :  Moreover, 

S  3  we 
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we  fee  on  the  fide  oppofite  to  the  Porch  the  Coct 
lea  4,  this  is  divided  according  to  its  Length  ana 
Bending  into  two  particular  Tubes  by  a  kind  of  z 
Septum  or  Parcirion-Membrane ;  which  likewife/: 
according  to  iis  Length,  confifts  of  two  difFerenfi 
Sorts  of  Matters  :  the  one  is  membranous_,  which 
Valfaha  (fee  his  Tah.  VIIL  Fig.  7.)  thinks  is  proba^ 
biy  formed  from  a  Branch  e,  of  the  Soft  Auditory] 
Nerve  fpread  out  into  a  Membrane  (Tab,  XL  Fig.  7.) 
And  the  other  kind  of  Matter  is  dry^  thin  and 
rough,  according  to  Du  Verney,  and  between  theJ 
folidity  of  a  Cartilage  ^nd  a  Membrane,  as  VaU 
falva  fays  of  it.  This  at  lead  feems  to  be  true^ 
ihat  this  Matter  renders  the  Septum  very  fit  for  pro-r 
pagaring  the  Tremulous  Motion  of  the  Sound. 

Of  the  two  Tubes  which  are  made  in  the  Coch-- 
lea  ^y  one  is  fiiut  up  in  a  Membrane;  and  thei: 
round  Window  f,  of  which  mention  is  made  above 
{Tab,  XL  Fig.  5".)  in  the  Opening  itfelf :  So  that 
between  this  Tube,  or  rather  between  the  half 
Cavity  of  the  Cochlea  and  the  Drum's  Cavity^  no- 
thing but  this  Membrane  does  appear. 

Tab,  XL  Fig.  6.  r  is  likewife  the  Orifice  of  ano- 
ther Tube^  which  is  open  at  the  Veftihulum. 

The  Anatomifts  name  both  thefe  Tubes,  into 
which  the  Cavity  of  the  Cochlea  4  is  divided,  the 
Scala  or  Stairs. 

Laftly,  we  find  that  the  Veftibulum  (befides  the 
five  Openings  of  the  Semi-ci'fcular  Veffels,  one  of 
the  Cochlea^  and  ftill  five  others  thro'  which  the  Au- 
ditory Nerves  pafs,  and  by  which  thefe  Openings 
are  ftoprj  has  yet  one  more  reprefented  (Tab.  XI. 
^'^i'  S')  by  0,  and  Fig.  6.  by  ^;  viz».  the  afore-men- 
tion'u  Oval  Window,  which  is  ftopt  by  the  little 
Bone  of  the  Ear  called  the  Stirrup ;  yet  in  fuch  a 
n^anner,  that  the  Membrane  which  is  between  that 
Bone  and  the  Edge  of  this  oval  Opening  or  Wln*^ 
dow,  gives  a  Liberty  to  the  Stirrup  to  be  moved 
upwards  ^nd  downward^.  Sect. 
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I  Sect.  IX.  The  Auditory  Nerves, 

1 1 

Before  we  go  any  farther,  we  muft  fay  fome- 
'fithing  of  thg  Auditory  Nerves,  the  Soft  Parts  where- 
Ipf  cd  {Tab,  XI.  Fig.  7.)  being  divided  into  five 
jiBranches,  pafs  thro'  the  aforefaid  Openings  into 
\thtVe/!ihlttm,  where,  being  expanded,  they  com- 
Ipofe  the  Membrane  of  this  Vejfihulum  ;  and  from 
his  Membrane  likewife,  there  proceed  five  others, 
vhich  entering  into  the  Semi- circular  VelTels,  and 
oming  with  each  other  from  both  fides,  are  united 
in  one  Membrane.  You  may  fee  them  in  this  Fi- 
gure, which  appears  fufficiently  in  Fig,  6.  if  in- 
ftead  of  the  Tubes  you  fuppofe  you  fee  the  Mem- 
branes which  are  there,  and  which  are  made  of  the 
expanded  Auditory  Nerves. 

So  likewife,  according  to  Valfalva^  the  little 
Branch  of  the  Nerve  e  in  the  Cochlea^  produces  the 
Membrane  g^  whtch,  as  we  faid  before,  makes  one 
fide  of  the  Seftum^  that  divides  the  whole  Cochlea 
linto  two  Tubes. 

Sect.  X.  All  the  Infiruwents  of  Hearing  [hewn. 

After  all  thefe  Particulars,  we  (hall  proceed 
to  reprefent  the  entire  Strudure  of  the  Inftruments 
of  Hearing  jointly  with  one  another,  and  at  the 
fame  time,  give  you  a  brief  Account  of  the  Opi- 

|nions  of  the  Principal  Anatomifts  concerning  theic 
refpedive  Ufes :  You  may  fee  them  in  Tai.  ^IL 
Fig,  I.  which,  to  range  them  in  order  as  they  ap- 
pear, did  not  coft  a  little  trouble  to  Valfalva^  as  he 

j  him(elf  fays  of  it. 

j  Here  then  we  find  the  Ear  reprefented,  not  as  it 
is  feen  before,  or  as  it  is  extended  towards  the  Face  ; 
bur  infleded  a  little  towards  the  hinder  Part  of  the 

!  Head,  to  ftiew  all  the  other  Matters  more  plainly. 

S  4  4A 
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AAh  the  Ear^  in  which  the  Sound  is  inclofed  j 
and  B  the  Cochlea^  or  Shelly  in  which  che  Sonorouii 
Air  is  colleded,  which,  paffing  from  thence  intdk 
the  Auditory  Tube  C  C,  ftrikes  upon  the  Membran^; 
of  the  Drum  e g  Oy  and  thereby  communicates  ^ 
Tremulous  Motion  to  the  faid  Membrane. 

Sect.  XI.'  An  Experiment' Jhewitig  that  the  Auditory) 
Tube  increafes  the  Sound, 

I  T  muft  not  be  thought  that  this  is  faid  without 
any  ground,  fmce  it  is  very  probable^  that  the  Air,, 
paffing  thro'  the  Cochlea  By  and  the  Auditory  Tube: 
C  C  (which  together  make  a  natural  Speaking- Horn : 
or  Trumpet)  ftrikes  mu^h  more  ftrongly  upon  the 
Drum-Membrane  that  (huts  the  faid  Tube,  than  if 
it  ftruck  againft  the  faid  Membrane,  without  paf- 
fing thro'  this  Tube. 

This  is  plain  in  fuch  as  are  Deaf,  and  who  are  : 
obliged  fometimes  to  put  into  their  Ear_,  either  a 
crooked  or  ftrait  Tube,   the  Mouth  of  which  is  > 
large,  and  the  lower  part  narrower,  in  order  to 
hear  the  better. 

And  if  a  Man  that  is  not  deaf  has  a  mind  to 
make  the  Tryal,  let  him  take  one  of  thofe  fpeak- 
ing  Trumpets  that  were  invented  in  the  laft  Cen- 
tury ffee  Tab.  XII.  Fig,  2.)  A  £,  and  fet  the  nar- 
row Part  of  it  againft  his  Ear,  and  let  fome  Body 
whifper  foftly  at  the  wide  Part  £;  and  he  fhall 
find,  tho'  the  Tube  be  about  Six  Foot  long,  as 
mine  is,  that  he  will  hear  the  Speaker  very  plain- 
ly and  diftin<ftly,  even  at  the  time  when  other  Per- 
fons,  ftanding  much  nearer  to  the  Mouch  of  him 
that  fpeaks,  and  lift'ning  with  all  the  Attention 
they  c^n^  will  not  be  able,  by  reafon  of  the  low- 
nefs  of  his  Voice,  to  hear  or  underftand  any  Thing 
he  fays. 

After 
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After  the  f^me  manner  we  likewife  perceive^ 
that  the  Sound  produced  by  blowing  thro' a  Trum- 
pet or  Horn^  is  heard  incomparably  louder  than 
that  which  any  Man  can  make  with  his  Mouth 
only. 

Sect.  XII-  Sounds  froduce  a  Tremulous  Motion  in  the 
Drum- Membrane^  jhewn  Exferimentally, 

Now  to  fhew  farther^  that  the  Air  a(^ing  more 
Itrongly  upon  the  Drum- Membrane  ego,  thro* 
this  natural  Auditory  Tube  A  AB  CC{Tab.yAl. 
Pig.  I.)  produces  therein  a  (hivering  or  tremulous 
Motion,  one  might  firft  inftance  in  the  manner 
that  all  refounding  Bodies  are  moved^  which^  vi- 
brating fwifrly  backwards  and  forwards_,  ftrike  a- 
gainft  the  Circumambient  Particles  of  Air^  and  fo 
communicate  this  tremulous  Motion.  One  may 
perceive  this  fame  tremulous  Motion  very  fenfibly 
in  Bells,  in  the  Strings  of  Mufical  Inftruments  and 
other  Things,  by  laying  one's  Finger  or  any  other 
Matter  upon  them  when  they  are  made  to  found  ; 
and  very  plainly  in  the  known  Experiment  of  a 
Drinking-Glafs  with  a  little  Water  in  it,  by  wet- 
ting the  Finger' and  prefling  it  round  the  Brim; 
and  at  the  fame  time  that  it  yields  a  Sound,  if  you 
place  the  other  Hand  at  the  Foot  or  Bottom  of  the  v 
Glafs,  you  may  feel  the  faid  tremulous  Motion. 

And  to  fee,  by  way  of  Comparifon,  how  the 
Air  is  moved  by  fuch  a  refounding  Glafs,  you  need 
only  pour  as  much  more  Water  in  ir,  which  will 
hll  it  almoft  to  the  Brim,  when  prefiing  the  faid 
Brim  round  again  with  the  Finger,  you  will  vifi- 
bly  difcover  in  the  Water,  the  tremulous  Motion 
occafion'd  by  the  Glafsj  juft  fo  is  the  Air  like- 
wife  moved. 
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Sect.  XI IT.  Other  Experiments  proving  the  fame 

Thing, 

But  not  to  difcourfe  too  long  nor  too  deeply 
about  the  Nature  of  Sounds,   which  are  not  yeta 
fully  known  to  us^  this  is  fufficiently  certain,  thatc 
after  what  manner  foever  the  Air  be  put  into  Mo- 
jion,  in  order  to   produce  Sounds,  ic  is  capable  of 
caufing  the  Bodies  againft  which  it  ftrikes  to  trem-- 
ble. 

N0W3  to  fay  nothing  here  of  thofe  Motions  > 
which  the  Sound  of  a  Cannon  produces  in  the  Air, 
and  by  which  ic  caufes  Doors  and  Glaffes,  with 
many  other  folid  Bodies,  not  only  to  tremble,  but 
to  burft  in  pieces ;  this  is  very  plain,  that  if  you 
flrike  with  your  Finger  upon  the  Thread  or  String 
of  a  Mufical  Inftrument,  for  inftance,  a  Violin; 
the  other  Hand,  in  which  you  hold  the  faid  In- 
ftrument, will  in  fome  meafure  feel  the  Wood  to 
tremble. 

But  now  to  fhew  the  Analogy  thereof  with  the 
Ear,  about  which  we  have  been  treating ;  take  a- 
way  the  Mouth-Piece  of  a  Speaking-Trumpet, 
Ay  By  C(Jah,  XII.  Fig.  2.)  and  inftead  thereof,  lee 
a  dry  thin  Hog's  Bladder  be  fpread  over  the  Ori- 
fice as  fmooth  and  tight  as  may  be  j  or  in  cafe  the 
Rim  or  Edge  of  the  faid  Trumpet  B  C,  be  armed 
with  a  kind  of  Teeth,  as  fome  are  for  Ornament- 
fake,  and  that  there  be  danger  from  thence  of  burft- 
ing  the  Bladder  in  the  Expanfion  thereof,  you  may 
put  afour-double  Paper,  with  a  great  round  Hole 
in  th  J.  middle,  upon  thofe  Teeth,  before  you  fpread 
the  Biaddt.r  over  them  ;  this  being  done,  let  the 
Trumpet,  wiih  its  largeft  Orifice  D  F,  be  placed 
upon  the  fide  of  two  Chairs,  fo  that  it  may  ftan4 
ftrtighi  up ,  and  the  Bladder  be  on  the  Top  ac 
BC. 

Now 
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Now  in  cafe  you  (hould  lay  three  or  four  little 
Feathers  of  a  Quill  upon  the   faid  Bladder,^  and 
caufe  a  Man  lying  upon  his  Back  upon  the  Floor, 
with  his  Head  between  the  two  Chairs,  and  his 
Mouth  dire<^ly  under  the  middle  of  the  Tube  £_,  to 
I  call  or  fpeak  out  aloud,  you  fliall  perceive,  that  the 
\  Sound  ftriking  upon  the  Bladder,  will  produce  a  tre- 
mulous Motion  in  the  fame,  and  in  the  little  Fea- 
1  thers  lying  upon  it  ^  which*  Motion,  or  Trembliing, 
may  be  like  wife  felt,   if  you  hold  the  Tube  in  your 
Hand,  and  lay  your  Finger  upon  the  Bladder  at  JSC, 
when  any  Body  fpeaks  whofe  Mouth  is  placed  at  £. 
Thus  then  we  fee  (taking  the  Speaking-Trum- 
pet for  the  Auditory  Tube  AABCC  {tah^yM. 
Fig.  I J   and  the  Bladder  for  the  Drum-Membrane, 
which  is  expanded    over  the    Auditory   Tube  at 
c goO  '^   that  the  faid  Membrane  muft  be  afFeded 
with  a  tremulous  Motion,  by  the  Sound  entering 
the  Ear,    as  alfo  the  Hammer  w,  whofe  Stalk  or 
Handle  is  faften'd  to  the  Drum-Membrane. 

Sect.  XIV.  The  Tremulous  Motion  of  the  Auditory 

Bones. 

No  w  by  this  Hammer  muft  the  little  Nerve  c  7 
(which  (hews  itfelf  here  between  the  Hammer  n  and 
the  Anvil  w)  be  likewife  moved  j  of  which  we  fliall 
fay  fomething  more  hereafter.  TBut  it  is  particu- 
larly plain  that  the  Hammer  w,  being  moved  by  the 
tremulous  Motion  of  the  Drum-Membrane,  derives 
the  fame  Motion  to  the  Anvil  w,  and  by  that  to 
the  Stirrup  p. 

The  Stirrup  p,  which  does  here  clofe  the  Oval 
Orifice  in  the  Porch  4,  both  by  itfelf  and  the  Mem- 
brane that  furrounds  it  (this  Orifice  does  not  ap- 
pear very  plain  here,  but  you  mpy  fee  it  in  (Tab. 
XI.  Figi  5".  at  Oy  and  Fig.  6.  at  ^)  being  thus  put  in- 
fo a  tremulous  Motion^  both  by  the  Sound  and  by 

the 
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the  trembling  of  the  Drum-Membrane,  and  the  re| 
of  the  Audirory  Bones;  we  like  wife  fee  that  tl 
Air  in  the  Porch  4,  and  moreover  in  the  Semicii 
cular  Veffels  i^  2^  3,  and  in  the  one  Tube,  or  haj 
of  the  Cochlea  5*^  will  be  moved  ;  and  alfo  througl 
the  round  Orifice  ;>,  {Tab»  XI.  Fig.  5  J  the  Air  in 
the  other  Tube,  and  like  the  former  (T^^.  XII.j 
P'fg'  ^')  ^y  ^he  Auditory.  Bones^  or  by  the  Hammer 
Wjg  the  Anvil  w,  and  the  Stirrup  f  j  but  by  the  mo- 
tion of  the  Air  in  the  Cavity  of  the  Drum,  which 
is^o  be  found  between  th^  Drum-Membrane  and 
this  round  Orifice  ;  which  Air  being  moved  by  the 
Drum-Membrane,  and  likewife\by  that  Membrane 
that  clofes  the  round  Orifice  f  {Tab.  XI.  Fig,  y.)  and  | 
the  Air  Tab.  XII.  Fig.  i)  that  is  behind  in  the  o- 
ther  half  Tube  of  the  Cochlea  5-^  will  be  moved.  This 
is  the  Opinion  of  Monfieur  </«  Vemey  ^  about  the 
round  Window,  from  whom  f^alfalva  does  herein 
fomewhat  differ  :  They  that  pleafe  may  confult 
*em  both,  or  ftay  till  the  uncertainty  of  the  Ufe  of 
thii  round  Orifice  be  removed  by  future  Experi-^ 
ments.    But  to  proceed ; 

Sect.  XV.  The  like  Motion  in  the  Membrane  of  the 

Labyrinth, 

This  Air  being  put  now  into  Motion  through- 
out the  whole  Labyrinth  r,  2,  3,  4,  j,  (Tab, ^11, 
Fig,  I.)  the  Membranes  (that  are  therein,  and  are 
reprefented  by  Fig.  7.  Tab.  XL)  or  rather  the  Audi- 
tory Nerve  6,  muft  needs  be  moved  thereby  ;  which 
Nerve  enters  this  Labyrinth  rhro'  five  Orifices  [Tab, 
XIL  Fig.  1.)  three  of  which  are  feen  on  this  fide 
the  Porch  like"^ To  many  Points  ;  and  being  there, 
and  fpreading  ouc  its  Branches  into  Membranes 
(when  they  are  moved  by  the  Air)  as  well  in  the 
Porch  as  in  the  three  Semi- circular  Veffels,  and 
the  Cochlea^  the  Scafe  of  Hearing  is  thereby  produced. 

So 
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So  that  finally  thefa  Nervous  Menlferanes  in  aU 
the  Cav'uies  and  Tubes  of  the  Labyrinth  i,  2,  5,4, 
J,  feem  to  be  the  Inftruments  by  which,  and  the 
Labyrinth  itfelf  the  Place  where,  the  Hearing  is 
Formed,  becaufe  the  motion  of  the  Sound  does  there 
afFed  the  Auditory  Nerves,  or  the  Membranes  pro- 
duced by  the  Expanfion  of  the  fame. 

Now  that  this  is  not  advanced  by  many,  with- 
out good  Grounds,  feems  to  be  in  fome  manner 
proved  by  an  Obfervation  vvhich  Valfaha  made  up- 
on the  Body  of  a  Deaf  Perfon.  Cb.  IL  §.  10.  where 
the  Membrane  that  encompalTes  the  Stirrup,  and 
fhuts  the  Oval  Orifice,  was  found  to  be  all  Bone, 
and  for  that  reafon  the  Stirrup  was  immoveable, 
which,  according  to  him,  was  the  Caufe  of  that  ^ 
Deafnefs;  to  which  we  may  add,  that  the  Drum- 
Membrane  being  broken,  the  Hearing  does  not 
immediately  fail,  but  only  after  a  good  while, 
when  the  other  Inftruments  of  Hearing,  lying  too 
naked  and  expofed  to  the  Air,  are  perhaps  cor- 
rupted. So  that  properly  the  Drum-Membrane 
does  not  feem  to  be  the  immediate  Inftrument  of 
Hearing. 

Sect.  XVL  ConviSions  from  fome  Vartkulars, 

I  now  leave  it  to  the  Judgment  of  an  Atheift 
himfelf,  how  many  things  relating  to  the  Ufes  of 
ihefe  Inftruments  of  Hearing  may  be  ftill  conceal- 
ed from  us  3  or,  whether  fo  many  as  are  hitherto 
known  to  us,  are  formed  and  fixed  in  the  Place 
where  we  find  them  by  mere  Chance,  or  without 
a  wife  Defign  ? 

Dares  he  now  afcribe  the  Figure  of  thofe  little 
Trumpets  or  Horns  that  Deaf  People  make  ufe  of^ 
to  Chance,  or  ignorant  Caufes  ?  Can  he  then  with 
the  leaft  Appearance  of  Realon,  advance  fuch 
Notions  of  this  which  is  found  in  the  Ears  of  all 

Men 
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Men  L  L^   and  is  reprefented  in  Tah.  XL  Tig.  3.  by 
the  Concha  K,  and  the  Auditory  Tube  ABC. 

Efpecially  knowing^  as  he  does^  the  Inconveni- 
encies  which  any  little  Things  or  Infcds  produce, 
when  they  get  into  that  Tube  ^  and  feci  >g  befides^ 
that  that  Veffel  is  encompaffed  wi  h  a  number  of 
fmall  Glands  at  A^  which  have  likewife  their  own 
little  Veffels,  from  whence  a  tough  ^nd  yellow  'I 
Matter  is  continually  filtrated  ;  the  UCc  whereof  is  \ 
not  only  to  preferve  the  Tube  in  a  proper  Sra.c  of 
moifturc,  fo  that  it  may  not  be  too  much  dry'd  by 
the  Air,  nor  yet  render'd  too  foft  and  flabby  if 
the  faid  Matter  were  thinner  ;  but  chiefly  to  flop 
the  way  to  the  innermoft  Part  of  the  Ear,  and  Bar- 
ricade it  againft  Flies  and  other  little  Animals 
by  the  aforefaid  tough  Matter,  and  alfo  by  the  lit- 
tle Hairs  that  grow  therein ;  and  in  cafe  any  of 
thofe  Creatures  fliould  have  infinuated  them- 
felves  too  far,  the  bitterifh  Tall  of  that  Matter  will 
deterr  them  from  advancing  any  further. 

The  Wonders  of  this  Structure  of  the  Eir,  fo 
far  as  they  relate  to  the  little  Mufcles  placed  there- 
in, may  be  feen  in  the  Books  of  thofe  who  have 
learnedly  treated  of  the  fame,  fuch  as  Falfaha, 
Dti  Verney  and  others  :  d  is  one  of  thofe  Mufcles 
reprefented  in  Tab,  XII.  Fig.  i.  as  feparated  from 
the  Bone-Tube  in  which  it  is  placed  ^  which  alfo 
fervesto  draw  the  Hammer,  and  thereby  more  or 
lefs  to  expand  the  Drum-Membrane,  and,  toge- 
ther with  the  other  Mufcle  //*,  to  open  at  the 
proper  time  the  Tube  H  /,  which  runs  from  the 
Cavity  of  the  Drum,  to  the  hindmoft  Part  of  the 
Roof:  At^  we  fee  a  fmall  Mufcle,  which  is  in- 
ferted  in  the  Head  of  the  Stirrup,  and  which  can 
ftretch  more  or  lefs  the  little  Membrane  that  (huts 
the  Oval  Orifice^  in  order  to  render  it  more  Ser- 
viceable to  the  modon  of  the  Sound,  Buc  this  we 
Ihall  pafs  by. 

-g  E  C  T, 
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Sect.  XVIT.    Thi  Difference  between  the  Infiruments 
of  Hearing  in  Toang  and  Grown  Fecple, 

N  o  V7  if  the  Wifdom  of  the  Creator  does  not 
palpably  appear  from  all  the  aforegoing,  let  any 
reafonable  Body  judges  when  he  fees,  that  in  Tah. 
Xll.  Fig.  I.  the  little  bones  of  Hearing  n^  nt^  p,  and 
thofe  that  compofe  the  Labyrinth  j^  2,  ^^  4,  f,  are 
of  the  very  fame  Size  in  a  little  Child  as  in  a 
grown  Man  ;  whereas  all  other  Bones  do  moftly 
grow  with  the  Body  ;  the  reafon  of  which^  as  it 
(hould  feem^  is_,  that  in  cafe  the  Inftruments  of 
Hearing  fhould  alter^  the  Voice  of  the  Children 
themfelves,  of  their  Parents^  and  other  Sounds,  al- 
ready known  to  Children,  might,  by  the  growth 
of  thefe  Inftruments,  become  ftrange  and  uncouth  to 
them,  and  fo  occafion  Miftakes  and  Confufion. 

And  to  be  convinced,  that  this  happens  with  De- 

fign,  and  merely  by  the  Wifdom  of  the  Creator^ 

we  need  only  take  notice,   that  where  it  is  neceffa- 

ry  that  all  thefe  things  (hould  remain  in  the  fame 

itate  in  a  Child  and  in  a  grown  Perfon,  the  fame 

loes  accordingly  happen  ;  but  when  any  Alteration 

s  neceifary,  that  alio  h;^ppens :  Accordingly  in  a 

5rown  Perfon  it  is  necelTary  that  the  Auditory  Tube 

'  5  C  C;  fhould  be  wholly  open  to  the  Drum-Mem- 

)rane  c,  gy  0,  <r,  and  the  Membrane  of  the  Drum  it 

elf  dry,  and  not  too  flabby  ;  But  if  this  fhould  hap- 

)eh  in  the  fame  manner  in  Children,  that  Moifture, 

vith   which    they    are  encompalTed   before   their 

iirth,  would  render  the  Drum-Membrane  toofofc 

nd  flabby  to  be  of  ufe  to  them  afterwards :  From 

vherice  it  is,  as  Anatomifts  obferve,    that  the'Au- 

litory  Tube  in  new-born  Children,   is  narrower, 

nd  ftopr  by  another  kind  of  Matter,  infomuch, 

hat  the  Humidity  of  the  Matrix  cannot  approach 

:  j  which  flopping  Matter  is  found  to  difappear  of 

icfelf 
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itfelf  in  a  few  Days  after  the  Birth^  to  accuftom  the 
Children  by  degrees  to  the  Impreflion  of  the  Air 
upon  the  Drum-Membrane,  ^and  fo  to  the  Senfe  of 
Hearing^  of  which  they  are  deprived  even  after 
Birth^  fo  long  as  this  Obftrudion  lafts  in  the  Au- 
ditory Tube. 

Sect.  XVIII.  ConviBions  from  ivbat  has  been  [aid. 

Now  let  an  unhappy  Atheifl  ask  himfelf  whe- 
ther this  can  be  afcrib'd  to  NecelTary  and  Ignorant 
Caufes  (as  for  Chance^  1  believe  no  body  will  pre- 
tend it)  that  whereas  the  Senfe  of  Hearing  requires 
proper  Inftruments  both  in  Young  and  Old,  the 
faid  Inftruments  are  of  the  fame  Magnitude  and 
Form  in  both  ;  and  that  wherever  it  was  necefTa- 
ry  that  there  fliould  be  a  Difference,  we  find  not 
only  fuch  a  Difference,  but  even  fuch  a  one  as  is 
beft  adapted  to  the  refpsdive  Ages  of  grown  Men, 
and  of  Children  ? 

Yea  to  one  that  has  not  loft  the  ufe  of  his  P^ea- 
fon,  this  alone  feems  to  evince  the  Goodnefs  and 
Wifdom  of  our  Creator,  infomuch  that  to  difcover 
the  adorable  Traces  and  Footfteps  of  a  Divine  Be- 
ing, the  moft  obftinate  Atheift  need  only  ferioufly 
to  contemplate  the  firft  Figure  in  Tab.  XII.  and  confi- 
der  at  the  fame  time,  that  this  is  the  wonderful 
Structure,  which  like  the  Work  of  a  Statuary,  is  as 
it  were  hew'd  out  of  the  hardeft  Bone  in  all  Men^ 
and  beftows  on  all  Creatures  the  Happinefs  ot 
Hearing, 

The  only  Evafion  therefore  to  which  fuch  a  mi- 
ferable  Philofopher  can  betake  himfelf,  is  :that  the 
Ufes  whereto  all  thefe  Parts  are  peculiarly  adap- 
ted, be  not  yet  entirely  manifcfted  to  Inquirers ; 
which  makes  them  ftiil  hope  that  a  dreadful  God 
v^hom  they  have  fo  frequently  Blafphem'd,  is  not 
to  be  difcover'd  in  the  Texture  of  the  Auditory 

Tubes 
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'^  Tubes  and  Inftruments :  as  if  every  Thing  that  is 
not  perfedly  underftood  by  them^  muft  be  imme- 
diately imputed  to  Fortuitous  Produdions. 

In  anfwer  to  which  we  beg  him  to  confider 
with  himfelf,  whether  all  rational  Perfons  will  not 
condemn  this  Method  of  drawing  fuch  an  Abfurd 
Conclufion  from  his  own  Ignorance  only  ;  and  tell 
him  that^  far  from  making  his  own  weak  Con- 
ceptions thel  ground  of  his  Inference^  that  thofe 
Things  are  form'd  without  Wifdom  ;  the  great  Ad- 
vantages refulcing  from  the  Thing  itfelF,  muft 
needs  induce  him  to  conclude  thereupon,  that  the 
Maker  of  it  was  not  only  Wife,  but  in  a  much 
higher  degree  more  Wife  than  he  who  palTes  this 
Judgment  on  fuch  a  wonderful  Machine  ;  and  that 
it  would  be  much  more  commendable  in  him  ear* 
ncftly  to  endeavour  to  underftand  it  all,  and  to  ex- 
amin  into  this  Wifdom,  which^  tho'  yet  conceal'd 
from  him^  ought  neverthelefs  to  be  the  Objed  of 
his  Adoration. 

Can  he  fliow  us  plainly  and  clearly  how  Sounds 
are  produced  in  Trumpets^  Haut-boisy  and  other  Wind- 
Mufick  ?  Can  he  account  for  the  Motions  and  Mo- 
dulations of  the  Air  inclos'd  in  them  ?  Are  not  in- 
numerable Circumftances  relating  to  the  Inftru- 
ments of  Sound^  to  the  variations  of  Tones,  and  what 
elfe  belongs  to  the  fame^  ftill  a  Secret  to  him,  and 
the  greateft  Philofophers  ?  And  yet  would  he  pre- 
fume  to  afcribe  their  Strudure,  when  he  obferves 
their  Ufes,  to  Chance  or  Ignorant  Caufes,  and  con- 
clude that  it  was  to  thefe  they  ow'd  their  Original? 
When  therefore  he  contemplates  the  Inftruments 
of  Hearing  fo  neceffary  to  all  Men  living,  and  the 
great  number  of  them,  let  him^  in  order  to  come 
to  a  founder  Mind,  ask  himfelf,  whether  if  he  could 
with  any  (hew  of  Reafon  fuppofe  a  Man,  from 
whom  he  had  nothing  to  fear,  to  be  the  Inventer 
thereof,  he  could  nor,  with  much  lefs  Scruple  of 
Vol.  L  T  Con 
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Confciencej  impute  the  Wifdom  of  fuch  an  Inven*^ 
tion,  to  fuch  a  Man,  than  to  Fortuitous  and  Igno- 
rant  Caufes :  and  therefore  whether  it  be  not  the 
Fear  of  being  forced  to  own  an  Adorable  and  Pow- 
erful Creator  which  reftrains  him^  rather  than  the; 
true  Evidence  of  his  own  Mind  ;  how  much  foe- 
ver  he  pretends,  that  nothing  elfe  induces  him  to 
deny  all  the  Wifdom  and  Contrivance  in  thefe, 
Things. 

I  fay  once  again^  let  our  unhappy  Philofopher 
inquire  ftridly  into  thefe  Things^  forafmuch  as  not 
only  his  Eternal  Happinefs  (which  perhaps  is  a  Jeft 
to  him)  but  all  his  Content  Pleafure  and  Eafe  even 
in  this  Life  do  entirely  depend  upon  it ;  for  the 
Matter  being  fo,  that  it  is  rather  out  of  fear  of 
meeting  a  great,  and,  to  his  Enemies^  a  Terrible 
God  herein^  than  from  the  Convidion  of  his  Judg- 
ment^ that  he   refufes  to  acknowledge  his  Dread 
Creator^  and  yet  concinues  to  Bhtfpheme  him  and 
his  glorious  Attributes,  how  can  he  at  all  be  re- 
leafed  from  fuch  Fear  ?  How  can  he  ever  attain 
any  certain  Tranquility  in  this  Life  ?  When  from  . 
the  Thoufands  of  Objeds,  even  from  every  Thing 
that  he' Hears,  Sees,  Smells,  Tafts  and  Feels,  he  is. 
continually  put  to  feek  for  Arguments  to  quiet  his 
Mind  againft  the  Wifdom,  Power  and  Goodnefs  of 
the  great  Creator,  which  (hine  forth  fo  clearly  in  i 
all  of  them  :  and  in  each  of  which,  if  he  does  but 
difcover  any  Thing  of  thofe  Attributes,  as  obfcure 
and  dark  as  they  may  appear  to  him,  he  will  find 
new,   and   perpetual  Occafions  of  Terror.     And 
fince  he  can  no  other  way  defend  his  Notions,  but . 
by  pretending  that  he  is  ftill  diffatisfy'd  in  a  Bufi- 
nefs,  of  which  fo  many  wife  Men  own  themfelves 
fully  convinced,  and  .of  the  Happinefs  refulting 
from  fuch  Conviction,  will  he  not  feel    (in  con- 
templating the  fmalleft  Creature  in  this  his  uncer-  i 
taincy,  whether  thofe  who  own  and  i^y^  a  God  ' 

are 
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are  in  the  right)  that  continual  Doubtings  in  fpite 
of  all  his  endeavours  will  arife  in  his  Mind,  and 
threaten  him^  in  cafe  his  Notions  are  wrong,  with 
utter  Ruin  from  the  Difpleafure  of  his  Maker  ? 

Let  an  Atheift  think  with  hinafelf  whether  all 
this  be  not  true,  and  how  Deplorable  then  his  Con- 
dition muft  be.  And  whether  our  Creator  himfelf 
does  not  juftly  make  ufe  of  the  Ear  to  convince 
fuch  as  he  in  the  94  Vfalm^  v.  8^  and  ^,  Under JUnd 
ye  Brutijh  among  the  People  ;  and  ye  Fools  when  will  ye 
be  Wife  ?  He  that  Planted  the  Ear,  ^all  be  not  Hear  ? 
He  that  formed  the  Eye^  {hall  he  not  fee  I  I  beg  him 
therefore  to  reflec5t  in  good  earneft  upon  thefe 
Things. 

Sect.  XIX.  What  is  meant  by  Sound. 

Now  whether  or  no  the  Spirit  of  God  has 
thought  fit  to  hint  at  the  chief  Properties  of  Hear-- 
ing,  imcQ  Natural  Philofophy  has  not  yet  clear'd 
up  the  fame:  this  is  plain  that  the  Properties  which 
are  bed  known  to  us  at  this  time,  feem  to  be  dif- 
coverable  in  his  Holy  Word. 

To  give  a  few  Inftances  thereof :  It  is  obvious 
that  all  we  Hear  is  only  a  kind  of  Sound  •  this  has 
been  confider'd  as  a  Quality  inherent  in  the  Body^ 
by  all  the  Antient  Inquirers  into  Nature,  but  a 
more  ftri(5t  and  diftindl  Scrutiny  has  convinced 
later  Ages,  that  by  Sound  a  twofold  Thing  is  com- 
monly underftood. 

Fir/^j  A  Motion  in  the  Bodies  from  whence 
Sound  arifeSj  which  again  produces  a  tremulous 
Motion  in  the  Air,  as  that  again  moves  the  In- 
ftruments  of  Hearings  by  the  Tympanum^  againft 
which  it  firft  ftrikes.  And  this  Kind,  which  con- 
fiftsonly  in  fuch  a  Motion,  is  called  by  the  Learned, 
Sonus  Primus.  Vid.  Bohnius  and  Bergerus  in  their 
Treacifes  about  Sounds, 

T  2  Sicondly^ 
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Secondly^  By  the  Word  Sound  is  likewife  meant, 
that  Senfation  produced  in  us  by  fuch  a  Motion; 
fo  that  we  muft  not  imagin  that  what  we  Hear  is 
in  the  Bodies  or  Air  that  furround  us,  in  which  we 
perceive  nothing  but  a  certain  Sort  of  Motion  j 
juft  as  in  the  Senfations  produced  in  our  Body  by 
the  Prick  of  a  Pin,  concerning  which  we  muft  not 
fanfy  that  the  Pain  we  feel  is  without  us,  either  in 
the  Pin  itfelf,  or  in  other  Bodits:  but  that  what 
we  name  the  fenfible  or  Audible  Sound,  does  indeed 
begin  in  our  Ears  by  fuch  Motion  of  the  Air,  buc 
does  not  acquire  the  true  Properties  of  Smnd  till 
it  be  perceiv'd  by  the  Soul,  which  is  after  an  un- , 
conceivable  manner  united  to  the  Body.  And  is 
what  we  call  Sonus  Secundus. 

So  that,  not  to  concern  ourfelves  here,  how  the 
Soul  is  afFeded,  there  is  one  Sound  which  is  form'd, 
and  has  its  exiftence  in  external  Bodies ;  and  ano- 
ther Sound  in  the  Ear,  and  particularly  in  the  Lj- 
hyrintb,  by  the  Membranes  that  compofe  the  ex- 
tended Auditory  Nerve  ;  but  properly  in  the  Soul, 
by  the  Paffions  and  Senfations  which  ,are  excited 
therein. 

Now  if  any  one  (hould  infift,  as  it  is  the  Hypo- 
thefis  of  fome  Philofophers,  that  all  this  belongs 
to  one  and  the  fame  Sounds  it  is  but  only  changing 
the  Names,  and  there  will  be  no  Harm  in  it ,-  it  is 
no  lefs  true  however,  that,  notwithftanding  all 
thefe  Things  muft  concur  to  produce  a  Sound  per- 
fe6i  in  all  its  Circumftances,  the  Name  of  Sound  is 
given  by  the  Modern  Philofophers  to  both  ;  by 
which  means  many  Properties  thereof  are  defcrib'd 
with  eafe  and  brevity. 


Sect. 
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Sect.  XX.  ^^e  Inflruments  of  Hearing  are  unmcejjary 
without  Air.     And  ConviSiiom  from  thence, 

N  o  w,  as  the  Eye  without  Lights  fo  this  won- 
derful Structure  of  the  Inftrumencs  of  Hearing, 
would  be  in  a  manner  ufelefs^  if  he,  that  takes  fuch 
^reat  Care  of  all  his  Creatures,  had  not  vouch- 
fafed  to  encompafs  that  Globe  upon  which  they 
live  with  a  vafl  Ocean  of  Air.  Does  not  this  then 
adminifter  an  occafion  to  us  alfo^  to  praife  the 
Goodnefs  and  Wifdom  of  the  Creator,  who  has 
been  pleafed  fo  to  adjuft  thefe  Inftruments  of  Hear- 
ing, that  whilft  Men  live  and  breach  in  the  Air, 
they  are  exa6lly  adapted  to  difcover  to  us,  after 
fuch  a  wonderful  Manner,  the  Motion  thereof,  by 
means  of  an  Impreffion  which  the  Sound  produces 
'  in  us ;  and  which  is  only  applicable  to  this  Senfe 
of  Hearing  ? 

Will  any  one  dare  to  maintain,  if  he  faw  a  Ship 
failing  with  all  its  Tackle,  that  the  Ropes,  Sails, 
Pullies,  and  whatfoever  elfe  is  neceffary  to  adapt 
it  to  the  Wind,  are  put  into  fuch  a  State  by  mere 
Chance,  or  without  Defign  ;  and  yet  that  every 
one  of  them  was  very  ufeful  in  caufing  the  Ship  to 
move  ?  And  is  it  not  more  unreafonable  to  affert 
the  fame  of  thefe  wonderful  Things,which,  as  to  the 
manner  of  their  Operation,  have  hitherto  been  in- 
fcrutable  ?  For  thefe  are  not  governed  by  a  ftrong 
and  fenfible  Motion  of  the  Air,  fuch  as  the  Wind 
is,  but  are  adapted  by  a  much  more  fecret  and  in- 
fenfible  Motion  thereof,  with  the  Afliftance  of  feve- 
ral  Mufcles,  which  dilate  or  contrad  thefe  Inftru- 
ments of  Hearing :  And  yet  it  muft  be  confefs^d, 
that  the  Ufes  and  Advantages  of  fuch  a  Motion  are 
much  greater  than  that  produced  by  the  Wind  in 
a  Ship,  in  which  latter  a  very  few  may  be  concern- 
ed, but  the  former  afFeds  all  living  Creatures ;  and 
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the  Benefit  thereof  is  communicated  to  them  after 
the  moft  convenient  manner^  and  even  without 
any  Concurrence  or  Trouble  on  their  Part. 

Sect.  XXI.  The  Nerves   that    are  moved  in 
Hearing, 

To  proceed  now  to  thofe  other  Matters  of  which 
we  promifed  to  fay  fomething  in  the  following 
Difcourfe  :  We  have  (hewn  before^  in  Tab,  XI.  Fig^ 
^.  a  fmali  Nervous  Body  £  O  (which  in  Tab,  XII. 
Fig,  I.  is  reprefented  by  c  7)  This  is  obferved  to  run 
acrofs  the  Drum-Membrane,  between  the  two 
Auditory  Bones,  vizj.  the  Hammer  C  5,  and  the 
Anvil  B  F ;  and  forafmuch  as  the  Hammer  CS  is 
faften'd  to  the  faid  Drum-Membrane,  tis  plain  e- 
jiough,  that  that  Membrane  being  moved  by 
Sounds,  fuch  Motion  muft  neceffarily  be  continued 
to  the  Hammer,  and  to  the  faid  Nervous  Cord  or 
String  E  O  :  So  that  in  every  Motion  of  the  Drum- 
Nlembrane,  that  is,  as  often  as  one  hears  any  thing, 
this  little  Nerve  E  O^  is  put  into  a  tremulous 
Motion. 

Sect.  XXII.  TheUfeoftbefaidNervou  Cord. 

Concerning  the  right  Ufe  of  this  little 
Nerve  the  Opinions  of  the  Anatomifts  are  various, 
all  of  'em  looking  upon  it  as  a  thing  fufficienrly 
obfcure.  It  is  called  by  the  Antients  Chorda  Tym- 
fanij  or  the  String  of  the  Drum,  and  efteemed  to 
be  of  the  fame  Ufe  as  the  Strings  of  the  Soldiers 
Drums, 

Mr.  Maurice  Hoffman  in  his  Idea  Machina,  p.  232. 
has  colleded  the  feveral  Notions  of  the  Learned 
about  this  Nervous  String,  Fallopiuf,  fays  he,  was  uur 
certain  what  it  was ,  Euftacbius  takes  it  for  a  Branch 
of  the  Nerves  of  the  Fourth  Pair  j  notwithftand- 
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tng  which  Mr.  Gaffer  Hojfman  acknowledges  inge- 
nuoufly,  that  he  did  noc  know  what  fort  of  a  Body 
this  was,  nor  to  what  End,  nor  where  it  w^s  in- 
jferted  ^  and  thought  it  might  be  an  uncerrain  Work 
of  fporting  Nature,  and  that  a  great  many  were 
miftaken  concerning  it.  Whereupon  Riolanus  ha- 
ving fince  anfwer'd  him,  fays,  that  it  is  a  nervous 
Fibre  derived  from  the  Auditory  Nerve.  Finally, 
Monfieur  du  Vernej  has  irrefragably  proved^  that 
this  nervous  Cord  is  a  Branch  of  the  Fifth  Pair, 
which  proceeding  forwards,  joins  itfelf  to  the  hard 
Auditory  Nerve. 

The  faid  Monfieur  Du  Verney  lays  down  the  Ufe 
thereof  in  his  Treatife  de  Organ,  Audit,  p.  12,  j:;. 
faying,  that  it  communicates  Branches  to  the  lit- 
tle Mufcles  of  the  Auditory  Bones,  and  what  elfe 
there  may  be  in  the  Cavity  of  the  Drum,  in  order 
to  produce  Motion. 

Monfieur  M.  Hoffman  fuppofes ,  that  it  ferves  to 
comhiunicate  Motion  and  Senfation  to  the  Drum- 
Membrane,  at  lead  to  give  it  its  proper  Tenfion. 

Touching  this  String,  the  Reader  may  confult 
Vaifalva^  who  having  written  later  than  the  above- 
mention'd  Gentleman^  has  declared  his  Opinion 
with  fome  Warmth  in  his  Accurate  Defcripion  of  the 
Ear^  Cap.  II.  §.  22.  Thefe  are  his  Words  as  they  {land 
there  ;  Moreover  that  this  nervous  Branch  runs  fo  naked 
and  undifcover'dj  fo  (IwpU  and  alone ^  fo  regularly  and  fo 
CQnftantly  thro'  the  Cavity  of  the  Drum^  and  particularly 
that  it  lyes  fo  between  the  Auditory  BoneSy  that  it  is  im- 
mediately put  into  Motion  as  foon  as  ever  the  faid  Bones 
are  moved ;  all  thefe  Things  (loew^  that  there  is  fome  great 
Myftery  of  Nature  concealed  in  this  Branchy  a?td  have 
therefore  induced  me  frequently  to  ccntcmpUte  the  fame 
both  with  my  Eyes  and  my  Mind^  being  dcfirous  to  find 
out  fomething  perhaps  new  in  the  DiffeBion^  or  at  Icaft  the 
Caufes  thereof.  After  which  he  tells  us  what  his 
Thoughts  were  concerning  it,  and  what  he  had  be« 
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gun  to  difcover  therein,  and  fo  concludes  with 
tiicfe  Words :  But  pnce  I  have  not  yet  had  an  Opportum 
fiity  to  employ  fo  much  Tains  as  I  was  defirous^  and  as 
ivas  retjuifite  in  this  Matter ^  I  fhall  content  myfelf  with 
having  made  known  my  Intentions  and  Furpofes,  and  [ay 
no  more  about  it  at  prefent. 

This  Gentleman  does  likewife  own^  that  this 
Branch  lyes  between  the  Fifth  Pair  and  the  Audi- 
tory Nerve;  but  adds,  that  he  can'c  lee,  why  wc  :| 
may  not  as  well  take  it  for  a  Branch  of  the  Au- 
difory  Nerve_,  carried  on  to  the  Fifch  Pair_,  as  ail 
Btanch  derived  from  the  Fifth  Pair  to  the  faid  Au- 
ditory Nerve:  But  whether  we  maintain  it  to  be 
the  firft  or  the  laft  with  Monfieur  Du  Vernej^  it  is 
cenain,  that  this  String  has  likewife  a  Communi- 
cation with  the  Fifch  Pair ;  and  that  being  put  in- 
to Morion  by  Sounds,  it  cannot  avoid  continuing 
fuch  Motion,  both  to  the  Fifch  Pair  and  to  the  Au- 
ditory Nerves. 

I  have  been  more  prolix  in  relating  the  Senti- 
ments of  the  Principal  Anatomifts  upon  this  Mat- 
ter, to  {hew  that  this  little  nervous  Cord  has  occa- 
fion*d  very  ferious  Reflexions  among  feveral  Per* 
fons,  and  that  many  have  fufpe6led,  that  there  is 
fomething  ftrange  and  uncommon  therein  :  And  I 
fliould  not  have  ofFer'd  my  own  Opinions  concern- 
mg  the  Operations  of  the  faid  Cord,  and  the  Pur- 
pofes  for  which  it  feems  to  be  made,  were  it  not 
to  convince  the  Atheifts  and  Unbelievers,  or  at 
leaft  Weak  and  Wavering  Chriftians,  that  they 
will  find  fomething  in  the  Strutlure  and  Contri- 
vance of  this  String,  that  may  excite  in  them  not 
only  Admiration,  but  alfo  Reverence  for  the  ado- 
rable Maker  of  it.  To  propofe  it  therefore  briefly  : 


^  E/>T. 
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Sect.  XXIIL  The  Fifth  Talr  of  Nerves  to  excite  the 

Vaffions, 

How  much  the  Fifth  Pair  of  Nerves  contri- 
butes towards  exciting  our  Paffions  or  Inclinations, 
with  refpeft  to  the  Intercofial  Nerves,  which   iffuing 
frequently  with  a  double  Branch  out   of  the  faid 
Fifth  Pair,  liberally   communicate    Springs  to   all 
the  Parts  of  our  Body,  and  caufe  Motions  therein, 
may  be  learned  from  the  Words  of  this    great  En- 
quirer into  the  Nerves,  Vieujfens,  p.  zi^6  in  ^vo.  who 
lays.  That  the  faid  Pair  is  not  only  carried  on   to  the 
Eyesy  Nofcy    Valate^   Tongue y  Teeth,    and  all  the  Farts 
of  the   Mouth  and  Face  ;  hut  that  it  likeivife  derives  its 
Branches  to  every  thing  that  is  in  the  Breaft  and  Belly, 
and  is  even  continued  down  to  the  Feet  by  the  Intercojials ; 
Adding  farther,  f.  327.  that  this  Communication 
of  the  Branches  of  the  Fifth  Pair  is,  among  other 
things  likewife,  the  Caufe  why,  purfuant  to  the  va- 
rious Motions  that  are  produced  in  the  Brain,  all 
the  Parts  of  the  Body,  and  particularly  of  the  Bread, 
are  differently  affeded,  and  the  Signs  of  our  In- 
clinations impreffed  upon  our  Faces,  which  are  al- 
together adapted  to  thofe  Paffions  that  are  moved; 
and  accordingly   by  the   Changes  of  our  Counte- 
nances, thefeveral  Ewofiow/,    or  AfFeftions  of  Love 
and   Hatred,  of  Joy  and   Sorrow ,    of  Fear   and 
Boldnefs,  are  clearly  expreffed. 

Sect.    XXIV.   The  Dura-Mater  produces  the  like 

.  Emotions, 

Secondly,  How  much  the  Motions  of  the  Dura- 
Mater,  which  encompafles  the  Nerves,  do  likewife 
contribute  to  the  producing  thefe  Paffions  and 
Emotions  in  the  Mind,  is  known  to  Surgeons  when 
they  touch  the  fame,  and  to   Phyficians  too  very 

fre- 
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frequently  in  the  Diftemper  called  the  Vbrenltu 
Frenley,  in  which  it  appears  that  by  the  prickini 
of  this  Membrane  (whereby  its  Expanfion  is  augj 
niented_,  and  the  manner  of  Morion  altered  (coni 
fufed  ThoDghts  and  extravagant  Paffions^  fometimi 
Weeping^  then  again  a  fudden  fit  of  Laughter;  oi 
while  Fear,  another  while  Boldnefs  and  Anger,  ai 
innumerable  other  irregular  Motions  in  Adioni 
and  Words,  without  any  external  apparent  Caule 
are  produced  in  the  poor  Patient.  Now  this  grc: 
Inftrumenc  of  fo  many  Anions,  this  Duru^Mater^ 
has  many  of  its  Nerves  from  the  Fifth  Pair,  as  th« 
faid  VieuJTins  has  (hewn  in  feveral  Places;  fo  that 
that  is  hkewife  moved  thereby. 

Sect.  XXV.  7ht  Eighth  Pair  frtdmces  the  fam€\ 

Efftdi. 

Thirdly,  I  t  may  be  Hkewife  obferved  from  tl 
faid  VieuJjCns^  p.  547.  that  in  many  Cafes^  theNervi 
of  the  Eighth  Pair,  which  the  Ancients  name  t\ 
Wandering  Nerves,  or  Par  'uagum  encompafs  thofe 
the  Fifth  Pair  in  their  Operations;  and  confequeni 
ly  in  many  Places,  by  the  interpoficion  of  the  Nei 
vous  Branches,  thofe  of  the  Eighth  Pair  are  inferf< 
in  the  Intercoftals  which  proceed  from  the  FiftI 
Pair.  And  how  much  therefore  thofe  of  the  Eightl 
Pair  do  likewife  help  to  excite  the  Paffions,  a[  _ 
pears  from  the  fame  Author,  p.  547,  and  548.  where" 
he  fays.  Since  the  Eighth  Pair  hat  a  Communicatien  v  Itb 
the  Amduorj  Ner*ues  ahcmt  the  Origin  thereof ,  we  find  the 
Reafon  why  not  cnly  different  Pajjic^m  are  excited  in  the 
Scul^  according  to  the  differences  of  Sounds,  hut  alfo  'U'hy 
the  Heart  amd  ether  PartSy  yea,  even  the  whole  Body,  are 
^arumfiy  affiled  thereby* 
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Sect.  XXVI.  The  Auditory  Nerve  produces  the 

like  Effect. 

Fourthly^  W  e  find  the  aforemention'd  Monfieur 
Vieujfensy  difcourfing  about  the  Auditory  Nerves 
in  the  following  manner  ;  Thefe  Auditory  Newts 
rife  clofe  to  the  Root  of  the  Eighth  or  Wandering  Fair, 
v^ith  which  the  fofter  Branch  of  the  faid  Ner'ues  runs 
along  ;  whereby  it  comes  to  fafs^  that  there  is  fuch  a  great 
Symfathy  between  the  Ear  and  the  Bowels^  which  are 
fro'vided  with  this  Eighth  Fair,  That  according  to  the 
'variety  of  the  Sounds^  ^various  Aiotions  are  produced  not 
only  in  the  Brain^  hut  likewife  in  the  Breafi^  and  often- 
times in  the  vjhole  Bedy^  and  thereby  (viz.  on  occafion  of 
thefe  Motions^  various  Notions  and  Conceptions  are  excited 
in  the  Soul, 

Befides  all  this,  it  is  likewife  found  that  the 
harder  Auditory  Nerve  is  likewife  inferred  in  the 
Eighth  and  Fifth  Pair,  and  alfo  fends  a  Branch  to 
the  Dura-Mater,  befides  thofe  which  ic  gives  to  the 
Inftruments  of  Hearing.  See  Vieujfens^  p.  540,  and 
341. 

Sect.  XXVII.  The  Motion  of  the  Chorda  Tympani 
does  likewife  excite  the  Faffions, 

From  all  which  it  is  therefore  plain,  that  by  the 
Motion  of  the  Fifth  Pair,  and  by  that  of  the  Audi- 
tory Nerve,  our  Paffions  are  excited  ;  and  that  the 
Fifth  Pair  produces  this  EfFed  both  from  itfelf,  as 
it  fends  feveral  Branches  to  the  Dura-Mater^  and  a 
great  many  to  the  Eighth  Pair,  which  Eighth  Pair 
does  likewife  excite  the  Paffions :  The  Auditory 
Nerve  alfo  has  the  fame  EfFe(5l,  becaufe  it  is  infer- 
red in  the  Fifth  and  Eighth  Pair,  and  in  the  faid 
Pftra^Mattr* 

Now 
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Now  forafmuch  as  it  has  been  already  fliewn  t\\\ 
the  Drum-Menibrane^  which  is  moved  by  evei 
Soundj  can  undergo  no  Motion  unlefs  the  Auditj 
ry  Bones,  and  by  them  the  Chorda  Tymfanl  EO  (Ta 
XL  Fig.  ;.  and  C.  7.  Tab.  XII.  Fig.  i.)  be  moved 
the  fame  time;  and  forafmuch  as  Du  Verney  ani 
Valfalva  have  both  proved  that  this  is  a  Branch  ly- 
ing between  the  Fifth  Pair  and  the^hard  Auditory 
Nerve^  and  inferted  in  both  ^  it  follows,  that  this 
Chords  being  always  moved  by  Sounds,  both  thefe 
Nerves  muft  likewife  fhare  in  the  fame  Motion  ; 
Wherefore  it  is  Manifeft,  that  the  Operation  of  this 
Chorda  does  likewife_,  among  other  things,  confift 
herein,  namely  to  bring  the  Rody  into  Emotions 
or  Paffions  of  Mind  by  thefe  Nerves^  or  at  leatt 
to  difpofe  and  prepare  it  for  the  fame. 

Sect.  XXVIII,  TVhy  the  Hearing  ahove  all  ether 
Scnfes^  is  befi  adapted  to  thefe  Purpofef, 

The  Sight  is  commonly  efleemed  the  mod  ex- 
cellent of  all  the  Senfes  ^  and  Experience  itfelf  has 
made  it  a  Proverb,  That  one  Witnefs,  who  has  (cQn 
a  thing,  is  more  to  be  credited  than  ten  that  have 
heard  it ;  which  may  be  the  reafon,  perhaps,  that 
the  Hearing  may  be  adapted  by  its  Strudure,  even 
beyond  the  Sight^  to  flir  up  Paffions  and  Emotions 
in  Humane  Minds. 

But  confiJering  that  the  Great  GOD,  accord- 
ing to  his  endlefs  Wifdom  and  Mercy,  has  thought 
f(t  to  propagate  Saving  Faith  in  his  adorable  Son 
by  the  means  of  Hearings  as  well  before  he  took  up- 
on him  Human  Nature,  as  particularly  after  that 
he  left  this  World  and  enter'd  into  his  Glory  :  it 
feemed  to  me  (if  one  may  prefume  to  fay  any  thing 
of  the  Wife  Defign's  of  the  Almighty,  when  they 
are  not  fully  reveal'd  to  us)  for  thefe  Reafons,  that 
the  Inftruaiencs  of  Hearing  have  received  fuch  a 
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different  Contexture  from  thofe  of  all  the  other 
Senfes.  For,  in  order  to  adapt  them  for  fo  uncon- 
ceivably  a  great  Work,  the  following  Properties 
are  necelfary  thereto. 

Firfiy  That  the  Hearing,  among  all  the  Senfes, 
fliculd  have  the  Faculty  to  reprefent  to  the  Mind 
abfent  Things^  either  future  or  paft,  by  the  means 
of  the  Sound  of  Words,  and  to  make  us  comprehend 
them  as  if  they  were  prefent  \  whereas  the  Sight, 
and  other  Senfes,  are  only  affeded  by  Objeds  thac 
are  prefent  to  them. 

Secondly^  That  the  Inftruments  belonging  to  the 
Senfe  ot  Hearing,  have  moreover  fuch  a  particular 
Stru(fiure,  whereby  they  are  enabled  to  excite  all 
our  PaflSons  and  Inclinations,  and  to  awake  the 
Powers  of  our  Minds. 

The  firft  Property  is  proved  by  Experience;  the 
fecond  has  been  already  fhewn  by  the  Defcription 
we  have  given  of  the  Chorda  Tjwpani^  and  the  other 
Inftruments  of  Hearing,  to  which  might  perhaps 
be  added,  as  another  Caufe_,  Firfi,  that  the  Drum- 
Membrane  itfelf  confifts  of  the  Union  of  two 
other  Membranes  _,  one  of  which  is  the  Skin  of 
the  Auditory  Tube,  and  the  other  a  Part  of  the 
Dura  Mater  which  extends  itfelf  thereto.  Secondly, 
that  the  Air  which  is  put  into  Motion  by  Sound, 
can  immediately  affed  the  Dura  Mater  by  the  little 
Holes  in  the  Cavity  of  the  Drum,  and  by  the  Tube 
which  is  continued  from  thence  to  the  Palate. 
Thefe  Difcoveries  we  owe  to  Valfalva,  But  this 
we  leave  to  the  further  Confiderationsof  the  Learn- 
ed ;  Let  it  fuffice  here,  that  it  has  been  plainly 
enough  proved,  that  thofe  Inftruments  that  belong 
to  the  Senfe  of  Hearing  are  adapted  to  excite  the 
Paffions. 

Sect. 
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Sect.  XXIX.    An  Experiment  to  fhtw  the  Force  of 

Mufick, 

I  N  the  Hifiory  of  the  Royal  Academy  in  France,  for 
the  Year  1717.  (under  the  Head  of  Obfervations  ufon 
Thyficks  in  General)  we  find   a  Relation  of  a  great  1 
Mufician,  and  in  the  Hift.  of  1708.  of  a  Dancing- 
Mafter ;  the  firft  of  whom  was  taken  with  a  con- 
tinued Feaver  and  great  Ravings;  and  the  laft  with   ; 
a   very   violent   Feaver   attended    with  a  kind  of 
Lethargy,  and  afterwards  with  Madnefs ;  and  that  ij 
both  of  'em  were  perfectly  reftored  to  their  Senfes 
by  Mufick. 

We  alfo  find  feveral  Obfervations  made  upon 
Perfons  that  have  been  ftung  by  a  Tarantula^  a 
Creature  found  in  Italy,  of  the  Shape  and  Size  of  a 
great  Spider,  which  has  produced  the  extreameft 
Diforders  in  their  Underftanding^  Motions  and 
Powers  of  Life  ;  the  Faces  of  fome  turning  back,  ^ 
their  Feet  and  Hands  as  if  they  were  Dead  ;  others 
lying  Speechlefs,  or  in  deep  Melancholy,  feeking  , 
Solitary  and  Burying  Places ,  fometimes  digging 
Pitts  and  Holes^  which  they  fill  with  Water,  and 
wallow  in  the  Mud  thereof  like  Swine  ;  finally^ 
after  having  undergone  innumerable  Miferies,  their 
Diftempers  have  only  ended  with  their  Lives. 

I  fliali  not  enquire  into  the  Caufes  thereof,  but  we 
are  taught  by  Experience,  that  this  Great  Evil,  for 
which  hitherto  no  other  Remedy  is  known,  can  on- 
ly be  cured  by  the  Sound  of  Mufick,  of  which  dif- 
ferent Airs  and  Tunes  muft  be  played,  according 
to  the  different  Nature  and  Colour  of  thofe  Taran- 
tula's  that  have  given  the  Wounds. 

They  that  defire  a  fuller  Information  of  thefe 
Matters^  may  be  pleafed  to  confult  what  Signior 
Baglivi  has  faid  about  it. 

*  Whilft 
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Whilft  I  was  writing  this,  a  certain  Learned 
Gentleman,  and  a  Great  Mafter  in  Mufick,  did 
me  the  Honour  of  a  Vific  ;  and,  as  our  Difcourfe 
occafionally  fell  upon  this  Subjed,  was  pleafed  to 
inform  me  that  the  famous  Italian  Mufician,  Angeh 
Vitally  had  related  to  him  the  following  Scory,  and 
affured  him  of  the  Truth  of  it:  Namely,  that  a 
certain  Player  upon  the  Lute  at  Venice  had  boafted, 
that  by  his  playing  he  could  deprive  the  Hearers 
of  the  ufe  of  their  Underftanding  ,•  whereupon  he 
was  fent  for  by  the  Doge^  who  was  a  Lover  of  Mu- 
fick,  and  commanded  to  put  his  Art  in  Pra6lice  be- 
fore him  ;  where,  after  having  played  fome  time 
.very  finely,  and  to  the  amazement  of  the  Hearers^ 
he  at  laft  began  a  mournful  Tune,  with  a  Defign, 
as  far  as  he  was  able,  to  put  the  Doge  into  a  me- 
lancholy Humour,  and  prefently  after,  he  ftruck 
up  a  jovial  one,  to  difpofe  him  to  Mirth  and  Dan- 
cing ;  and  after  having  repeated  thofe  two  kinds  of 
Tunes  feveral  times  by  turns,  he  was  order'd  by  the 
VogCy  who  feemed  to  be  no  longer  able  to  endure 
thofe  difFerenc  Emotions  which  he  felt  in  his  Soul, 
to  forbear  Playing  any  longer. 

Now  that  fuch  fudden  Variations  in  Tunes,  by 
which  Men  are  in  one  Minute's  time  render'd  very 
Sorrowful,  and  the  next  no  lefs  Merry,  do  produce 
ftrange  EfFe6ls  upon  our  Minds,  may  eafily  be  con- 
ceived by  thofe  that  have  ever  felt  the  Power  of 
Mufick  from  an  able  Hand :  At  leaft,  it  is  very 
plain  from  hence,  and  from  numberlefs  other  In- 
ftances,  how  much  the  Senfe  of  Hearing  contributes 
towards  ejciting  the  Paffions. 


Sect. 
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Sec*.  XXX.  The  Force  of  ether  Sounds. 

How  EVER,  let  no  body  think  that  nothing  but 
good  Mufick  is  capable  of  exciting  Paffions  and 
Diforders  in  the  Minds  of  Men,  fmce  we  have  feen 
the  like  EfFeds  produced  by  other  Sounds.  E- 
very  body  can  furnifh  Inftances  of  the  extraordinary 
Emotions  and  Paffions  which  the  Noife  of  a  Drum, 
and  the  Difcharge  of  Guns,  do  excite  in  the  Souls 
of  thofe  that  have  been  in  Sieges  or  Engagements 
by  Sea  or  Land. 

Phyficians  likewife  meet  with  many  fuch  Inftan- 
ces  in  their  Practice.  Thus  we  fee  Women  that 
are  troubled  with  Hyfterical  Fits  oftentimes  upon 
the  (hutting  of  a  Door,  the  falling  of  a  Book,  or 
any  other  unexpeded  Sound,  very  much  difturb'd 
and  frighten'd,  fo  as  to  ftarc  or  leap  at  it. 

I  have  met  with  feme,  that  being  troubled  with 
this  grievous  Diftemper  ,  are  not  in  a  continual 
Fright,  but  complain  very  often,  that  they  fanfy 
they  hear  the  common  Voices  of  Men  juft  as  if 
they  were  the  flirill  Sounds  of  a  Great  Bell  conti- 
nually ringing  in  their  Ears,  which  made  them 
ready  to  faint. 


CON- 
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CONTEMPLATION  XIV. 

•      _ 

Of  the  Senfes  of  Tafting^  Smelling  and 

Feeling. 


Sect.  I.  Of  the  Ntcejfity  of  the  fa(h. 

NOW  as  the  great  Creator  is  wonderfully  Wift 
and  Gracious  in  adapting  us  to  the  Senfes  of 
Seeing  and  Hearings  he  is  not  lefs  fo  in  the  Man- 
Tier  by  which  he  makes  our  Meat  and  Drink,  the 
two  neceffary  Supports  of  a  decaying  Life^  fo  a- 
greeable  to  us. 

It  feems  very  unreafonable  and  improbable,  that 
any  body  (hould  be  negligent  in  the  feafonable  Ufe 
of  Food  ;  butj  linlefs  it  had  alfo  pleafed  the  Good- 
nefs  and  Loving  Kindnefs  of  our  adorable  Creator, 
to  beftow  upon  us  the  Senfe  of  Tafiing,  and  there- 
by to  render  the  trouble  of  Eating  and  Drinking 
graceful  and  pleafmg  to  us,  there  feemed  a  Danger 
that  many  People  would  have  confider'd  it  as  a  Bur- 
den and  Slavery,  and  would  therefore  have  ofcen 
let  it  alone,  at  lead,  they  would  not  have  ufed  it 
in  due  Time  or  Quantity.  And  this  will  not  ap- 
p  ar  ftrange  to  any  Body  that  has  ever  obferved 
wich  how  much  Averfion,  and  many  rimes  with 
Loaihing  too^  we  are  brought  to  the  ufe  of  Medi- 
cines, which,  with  refped  to  the  neceility  of  'em, 
do  far  exceed  Food  itfelf. 

Vol  I.  U  Se.qh, 
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Sect.  II.  The  Seat  of  Tafiing  is  in  the  Mouth, 

Now  can  any  Man  think  that  it  happened  witl 
out  the  Wifdom  of  the  Creator^  that  the  Senfe  oj 
Tailing  fhould  be  juft  placed  in  the  Mouthy  \\ 
which  all  Food  is  at  firft  received,  mafticated^  oJ 
made  fmall  by  Chewing^  ^nd  moiften^d  with  Spic- 
tkj  and  no  where  elfe  ? 

Sect.  III.  Several  Notions  about  the  In/lruments  of 

Tafiing. 

B  u  T^  in  how  great  Darknefs  the  Ancients 
were,  with  refped  to  the  true  Inftrumenrs  by 
which  this  Senfe  of  Tafting  is  performed  in  us, 
and  how  doubtfully  and  varioufly  even  the  Modern 
Enquirers  have  writ  concerning  them,  may  be 
learned  from  the  Letter  of  Malftghi  de  Lingua  •  feme 
placing  the  true  Inftrument  of  Taft  in  the  upper 
Membrane  of  the  Tongue  •  others  in  the  fpungy 
Membrane  thereof  ^  others  again  in  the  Nerves  that 
are  fpread  throughout  the  whole  Tongue ;  fome 
in  the  Almond- Glands,  and  their  extended  Mem- 
branes ;  others  in  the  Throat ;  a  few  in  the  Pal- 
Jate,  which  laft  have  been  entirely  confuted  a  few 
Years  ago,  by  the  Learned  Bohniusy  Circul.  Anat,  p, 
37  J.  At  prefent  moft  People  place  them  in  thofe 
little  Protuberances,  which  they  call  the  Papilla  or 
Nifples. . 

Sect.  lY.  The  Infiruments  of  Tafi. 

W  E  (hall  not  let  ourfelves  farther  into  this  Mat- 
ter, which  perhaps  may  be  hereafter  cleared  up 
by  more  Experiments,  but  only  fay,  that  the  laft 
of  the  above- mentioned  Opinions  is  efteemed  the 
trueft,   by    the  greateft    Enquirers    into    Nature 

-    amuiig 
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among  the  Moderns.  We  fee  then,  that  the  Stru- 
<9:ure  of  the  little  Nipples  appear  peculiar  in  the 
Tongue  above  other  Parts,  and  that  they  havefuch 
a  fin^ulctr  Form,  as  feems  to  be  required  for  one  of 
the  txternal  Senfes? :  fmce  it  is  probable,  that  in 
the  Tegument  of  the  Tongue,  thefe  Orifices  were 
exprtfly  made  in  order  to  admit  into  thera  the  Par- 
cicies  of  Food  mriften'd  by  the  Glands,  and  to.  con- 
vey them  CO  the  Papilla  taac  lye  there-under,where- 
by  they  are  affected  wirh  that  Senfacion  which  we 

call  Taft, 

Fpr  which  purpofe  the  accurate  Diire(5lions  of  the 
above-m^nrion'd  Malftghi  and  others,  have  (hewn, 
that  the  Nerves  of  the  Fifth  and  Ninth  Pair,  which 
iare  held  to  be  the  Nerves  of  Tailing,  are  inferted  in 
thefe  Papilla  afcer  a  particular  manner,  and  feem 
chiefly  to  torm  this  whole  Nerve  and  Papillous  Bo- 
dy ,•  ace Tdingly  (as  ic  is  likewife  obferved  by  the 
^ame  Malpi^hius  de  Lingua^  p.  16,)  we  find,  that  the 
Nerves  chat  are  adapted  to  one  of  the  external  Sen- 
fes,  are  at  laft  dilated  into  a  flat  and  membranous 
Body. 

Now  in  what  manner  foever  all  this  is  of  ufe  to 
the  Senfe  of  Tafting^  we  may  at  leaft  obferve  here 
iikewife,  the  wonderful  Wifdom  of  the  Creator, 
who  has  been  pleas'd  to  lodge  in  the  Parts  of  the 
Mouth  fuch  Inftruments  as  are  proper  to  excite  in 
iis  this  fenfation  of  Tafi  ;  of  which,  tho'  the  Stru- 
cture were  perfectly  underftood  by  Anatomifts  \  yet 
the  molt  skilful  of  'em  all  could  never  be  able  fo 
much  as  cg  guefs  how  the  Soul  would  be  afFed:ed 
thereby,  had  he  not  before-hand  been  taught  by 
con  inucti  Experience,  what  ic  is  to  T^?/ a  thing. 
And  can  any  one  fanfy  that  fo  Neceffary,  fo  Won- 
derful a  Texture  derives  its  origin  from  mcer  Chance, 
or  the  ignorant  Laws  of  Nature  ? 

U  2  Sect: 
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Sect.  V_,  and  VI.    Experiwents  to  jhew  that  the  Ta 

is  in  the  Palate. 

• 

The  famous  Enquirer  into  the  Secrets  of  Nj 
ture,  Malpigbiy  has  difcover'd  TapilU  or  Nipples  ii 
the  Palate^  or  Roof  of  the  Mouth,    and  in  th< 
Cheeks  alfo ;    fo  that  according  to  his  Hypothefis,  , 
the  Palate,  being  Ukewife  provided  with  the  true 
Inftruments  of  Taft^  muft  neceflarily  have  that  Sen- 
fation  alfo. 

To  this  we  may  add^  that  the  later  U'ritings  of 
the  Profeffors  Bergerus^nd  Hojfmanus,  publiflied  fmce 
the  Year  1700.  do  alfo  pofirively  afcribe  the  Taft 
to  the  Palate,  affirming,  that  Tliny  in  his  Natural 
Hiftory  has  done  the  fame  ,  but  they  are  particu- 
larly induced  thereto  by  the  afore-mention'd  Ob- 
fervations  of  Malpighi  \  and  farther,  by  the  account " 
we  have  in  the  third  Year  of  the  German  Ephimeri"  ' 
desy  of  a  Child  of  about  8  or  9  Years  old,  in  low- 
er PoiShuy  who  in  the  Small-Pox;  loft  his  whole 
Tongue  by  a  Cancer^  and  fpit  it  out  by  Piece- 
meal; infomuch  that  at  laft  there  did  not  remain 
any  Sign  that  he  had  had  one.  Notwithftanding 
which,  this  Child  did  not  only  Speak,  Spit,  Chew, 
and  fwallowhis  Victuals^  but  could  likewife  Taft,by 
the  remaining  Strucfture  of  his  Mouth  ;  and  (as  the 
Author,  who  was  a  Surgeon  of  ^'^ww/i*-,  fays  cb.  8.) 
he  could  diftinguifli  all  kinds  of  Tafts  very  well^ 
whence  the  Writer  farther  infers  from  Pliny,  that 
the  Taft  muft  alfo  belong  to  the  Palate. 

But  fmce  this  is  a  thing  in  which  Experience, 
as  in  all  others,  ought  to  be  the  Judge,  and  as  the 
tryal  hereof  may  be  eafily  matie  '-,  Let  a  Man  only 
take  a  little  powdered  Sugar,  Syrup,  or  any  other 
fweet  Ma:ter,  and  lay  it  upon  the  Tongue  ;  and 
PS  foon  as  ever  they  are  melted  he  will  begin  to 
Taft  i  probably,  becaufe  they  then  begin  to  pene- 
trate 
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II  trate  and  fink  into  the  Orifices  of  the  upper  Tegu- 
(  ment  of  the  Tongue^  with  the  moifture  of  the  Spic- 
I  tie,  and  fo  irritate  the  Nervous  Tafilla  that  lye  un- 
i  der  the  fame. 

But  if  he  proceeds  farther,  and  endeavours  to 

i  fwallow  the  fvveet  Matter  when  'tis  melted,  and 

c  to  that  End,  preffes  it  with  the  Tongue  againft 

I  the  hinder  Part  of  the  Palate,    he  will  plainly  find, 

{  that  that  Part  is  likewife  affe(5ted  with  the  Sweer- 

i  nefs ;  and  efpecially,  if  after  fuch  Swallowing,  he 

1  prefently  draws  the  Tongue  back  again  to  the  Pa- 

late ,  keeping  it  down  in  fuch  a  manner  that  it  can- 

l  not  touch  the  fame,  he  will  find,  that  when  after- 

i  wards  the  Taft  of  the  Sugar  does  ad  upon  the 

Tongue  a  little  more  fenfibly,  the  Palate   will  be 

alfo  more  fenfibly  afFeded  with  it  for  a  time.  From 

whereby,  at  leaft,  of  how  little  moment  foever  this 

Experiment  is,    all  thofe  difagreeing  Notions  feem 

to  be  over-thrown,  and  the  Opinion,  that  the  Senfe 

of  Tailing  is  likewife  in  the  Palate,   is  eftablifhed 

upon  them. 

Sect.  VII.  The  Inftrumtnts  of  Smelling, 

N  o  w  to  pafs  on  to  the  Senfe  of  Smelling  ;  Can 
any  one  without  acknowledging  the  Wifdom  and 
Goodnefs  of  GOD,  obferve,  that  whereas  the  Bone 
of  the  Head  is  otherwife  fo  hard,  the  Nerves  of 
Smelling  have  a  Bone  to  themfelves,  which,  in  or- 
der to  afford  them  a  Paffage,  is  full  of  little  Holes 
like  a  Sieve,  and  which  is  therefore  called  the  Spon- 
gy or  Sieve-like  Bone  ;  thro'  which  the  faid  Nerves 
tranfmit  their  little  Threads  and  Branches  (being 
there  encompaffed  by  the  Dura-Mater)  to  the  Pa- 
pillous  Membrane  or  Flelb,  as  fome  call  it,  which 
lines  the  Cavities  that  are  in  this  Spongy-Bone, 
and  in  the  top  of  the  Noftrils,  and  which  Nerves 
are  expanded  therein,  in  order  probably  to  com- 

U  2  pofe 
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pofe  the  Inftrument  of  Smelling  ?  For  that  this  I^ 
ftrumentj  which  produces  Saielling^  is  not  below 
but  at  the  top  of  the  Noflrils,  appears  from  hence ; 
that  in  order  to  Smelly  a  drawing  in  of  the  Breath 
isneceffary^  whereby  the  Particles  of  the  Olfado- 
ry  Matter  being  mingled  with  Air^  muft  flrike  with 
fome  Force  againft  the  Papillous  Tegument^  to 
produce  the  Senfe  of  Smelling  :  And  every  one  that 
holds  his  Breath,  tho'  never  fo  little,  can  eafily  ex~ 
perience,  that  tho'  any  Smell  be  brought  under  his 
Nofe,  yet  he  is  not  aiFec^ed  with  it,  till  he  draws 
in  his  Breath  again. 

This  Experiment  feemed  indeed  too  trifling  and 
too  well  known  to  be  mentioned  here ;  were  it  not 
that  a  certain  Learned  and  Ingenious  Author  had 
denied  the  fame.  From  whence  again,  as  above^ 
in  the  Bufinefs  of  Tailing,  the  Weaknefs  of  all  that 
is  Humane  does  but  too  eafily  appear. 

Sect.    VIII,     ConviBlons  from  the   fcregohg  Obfer- 

*uations. 

N  o  w,  can  any  one  that  is  endowed  with  Reafpn 
deny  the  wife  Difpofitions  of  thefe  Inftruments, 
namely,  that  fmce  the  Olfadory  Particles  are  con- 
veyed by  the  Air,  the  Inftruments  of  Smelling  are 
to  be  found  exadtly  in  the  Place  thro'  which  the 
Air  continually  palTes  and*  repaffes  on  the  account 
of  Refpiration  ?  That  they  are  placed  juft  over  the 
!Mouth  to  communicate  to  us,  at  the  firft,  by  this 
Senfe  of  Smelling,  fome  Knowledge  of  the  Qua- 
lities of  Meat  and  Drink  which  We  are  about  to 
ufe?  That  the  Noftrils  are  broader  at  the  Bottom, 
that  they  may  receive  fo  much  more  of  the  OUa- 
£iory  Particles  ^  but  narrower  at  the  Top,  to  the 
End,  that  by  the  Compreffion  of  thofe  Particles, 
the  Olfactory  Membrane  and  Nerves  may  be  the 
more  powerfully  affeded  therewith  ? 
*•'  S  E  C  Tc 
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Sect.  IX.  The  Senfe  of  Feelhg, 

B  E  s  I  D  E  s  the  foregoing  Senfes,  the  Inftruments 
pf  which  are  all  difpofed  in  their  proper  Places, 

lere  is  one  more,  which  is  called  the  Feeling^  which 
in  a  manner  diftributed  throughout  the  whole  Bo- 

ly,  efpecially,  if  we  underftand  thereby  the  Senfa-. 
don  of  Pain :  But  if  we  do  not  extend  it  any  farther 
than  to  that  Power  or  Faculty  by  which,  when  we 
touch  any  Bodies  without  us,  we  are  enabled  ta 
difcover  the  Roughnefs  or  Smoothnefs,  the  Soli- 
dity or  Fluidity,   and  other  Qualities  thereof,  we 
can  only  then  fuppofe  the  Seat  of  this  Senfe  to  be 
in  the  Skin.     Accordingly,  we  know  that  this  lat- 
ter is  diftinguifhed  in  the  Latin  Tongue  by  the 
Word  Ta^usy  or  Touching ;    and  that  when  we- 
would    mention    the    Senfation  of  Pain ,    we  ex- 
prefs  it  by  the  Word  Senfus  ^   and  not  TaSus  Do- 
loris. 

Sect.  X.  The  Infiruments  of  Feeling. 

Now  that  this  laft,  that  is  to  fay  the  Touch,  is 
only  Seated  in  the  Skin,  which  is  naked  and  ex- 
pofed  to  the  Objeds  that  are  without  us,  is  fuf- 
ficiently  known  to  the  Modern  Anatomifts  ;  as 
alfo,  that  there  is  in  the  Skin  a  Difpofition  and 
Contexture  analogous  to  that  of  the  Tongue, 
which  the  diligent  Malfighi  and  others,  find  to  con- 
fift  (befides  the  Blood  and  other  Veffels}  of  Glands, 
each  of  which  has  a  little  Receptacle  or  Hole  that 
is  open  externally,  and  affords  a  Paffage  to  the 
Sweat  and  Perfpiration  :  From  whence  it  comes, 
that  there  arife  outwardly  from  the  faid  Skin  little 
Pyramidal  Protuberances,  like  Nipples,  which  are 
^ncompaffed  and  faften'd  together  by  a  Reti-for- 

U  4  mous 
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mous  Body  lying  between  [the  Cutis  and  the  CH 
ticula, 

Thefe  TafilU  or  Nipples,  are  what  have  beei 
of  la^e  Years,  and  with  great  appearance  of  Tfuthj 
accounted  the  Inftruments  of  Feeling,  becaufe  th< 
Wicrofcopes  feem  to  inform  us  that  they  fprine 
from  the  Nerves,  the  Branches  of  which  are  in- 
ferted  very  thick  in  the  Skin^  and  are  more  nume-^ 
rous  in  Proportion,  than  thofe  that  run  to  the^J 
!Mufcles  cr  any  other  Parts,  as  the  great  De-7 
leriber  of  Nerves,  Vieuffcns y  has  fhewn  in  his*^ 
Preface  concerning  them.  It  is  likewife  plaiii^; 
from  hence,  by  the  help  of  the  Microfcope,  thati 
thefe  Papillous  Protuberances  make  the  upper  Skin 
rife  in  many  Places,  to  the  End,  that  it  may  be  fol 
much  the  more  eafily  aife61:ed  by  the  Contad  of| 
External  Bodies.  ''^ 

~>'i   S  P  c  T.  XI*  ConviBlons  from  the  foregoing 

Ol?fer  vat  ions,'  •  v 

How  ufeful  now  t))is  Senfe  of  Feeling  is  to 
Mankind  in  numberlefs  Cafes  is  fuificiently  known ; 
and  the  more,  becaufe  every  one  that  wants  it,  is 
in  many  Accidents  dif^bled  from  preventing  his 
Ruin ;  as  has  been  found  in  one,  who  having  loft 
the  Senfe  of  Feeling,  together  with  Motion,  on 
one  fide  of  the  Body,  and  fetting  too  clofe  to  the 
Fire,  was  miferably  Burnt  before  he  was  in  the 
leaft  aware  of  it.  Can  then  an  Atheift  fay,  that 
he  is  not  bound  to  be  very  thankful  for  fo  great  a 
Benefit  as  this  Faculty  is,  whereby  he  is  immediate- 
ly made  fenfible  of  any  violent  Heat,  and  confe- 
quently  enabled^to  avoid  the  fame' and  many  other 
Inconveniencies  ?  Or  will  he  fay  ^  that  it  is  a 
fimple  and  ignorant  Caufe  that  has  beftowed  this 
Senfe  of  Fueling  not  only  upon  one  Man,  but  like- 
'"■         •  Wile 
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iwife  upon  all,  and  fixed  it  not  in  one  only,  but  in 
all  the  Parts  of  th$  external  Skin. 

Sect.  XII.  TTie  Fingers  and  Taints  of  the  Hand  have 
a  more  acute  Senfe  of  Feeling  (ban  other  Farts  of  the 
Body. 

Is  it  without  Defign,  that  in  thofe  Parts  in 
which  we  explore  and  feel  external  Objeds,  thi? 
$enfe  is  much  more  fine  and  tender  than  in  thofe 
which  we  feldom  ufe  for  that  Purpofe ;  for  it  is 
knov/n  to  every  one,  that  a  Man  feels  more  accu- 
rately with  the  hollow  or  Palm  of  the  Hand,  or 
the  tips  or  extream  Parts  of  the  Fingers,  than  in 
moft  other  Places  ? 

And  this  is  one  of  thofe  Reafons  from  whence  it 
is  inferred,  that  this  Papillous  Body  which  lies  be- 
tween the  Skin  and  the  upper  Membrane  is  the  real 
Inftrument  of  Feeling :  Since  it  appears  by  expe- 
dience Caccording  to  the  Teftimony  of  Malpighi, 
and  after  him  of  Bohnius^  Bergerus,  and  others^  that 
in  thofe  places,  namely,  the  Palm  of  the  Hand 
and  the  Tops  of  the  Fingers,  which  above  other 
Parts  are  particularly  ufeful  in  Feeling,  there  is 
iikewife  a  greater  CoUedion  of  thefe  Fapilla  or 
Protuberances,  than  in  the  other  Parts  of  the  Body, 
which  are  not  fo  frequently  ufed  for  that  purpofe. 
It  is  Iikewife  obferved  by  Bergerus^  that  thefe  FapiH^e 
are  much  more  numerous,  as  well  as  large,  at  the 
Tip  of  the  Tongue,  and  in  the  Lips ;  and  that 
thefe  Parts  do  feel  more  accurately,  as  it  is  necef- 
fary  they  fhould,  to  the  end,  that  they  may  imme- 
diately difcover  when  the  Food  is  too  warm  or  pre- 
judicial any  otherwife. 


Sec 
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Sect.  XIII.  ConvlBions  from  what  has  hem  [aid  abovel 
concerning  all  the  External  Senfes. 

W  E  do  now  here  increat  all  fuch  as  ftill  feem 
to  doubt  of  the  Wifdom,  Goodnefs  and  Power  of 
their  great  Creator,  yea,  even  the  moft  unfortu- 
nate  and  obdurate  Atheifts^  in  cafe  they  can  or  will' 
deceive  any  kind  of  Inftrudion,  that  they  would 
ferioufly  confider  with  us  this  wonderful  Difpo- 
fition  and  Structure  of  the  Senfes^  and  the  vaft  Ad- 
vantages accruing  thereby^  not  only  to  one^  but 
even  to  all  Men  who  are  in  Health  :  And  then  let 
''em  fay,  whether  they  can  ftill  maintain  with  a 
good  ConfciencCj  that  the  Greatnefs  and  Good-? 
nefs  of  Him  that  formed  them,  does  not  fhine  out 
as  brightly^  yea,  and  more  too  in  all  thefc  things, 
than  the  skill  of  an  Artificer  in  the  Conftrudion  of 
any  curious  Machine. 

When  he  confiders  that  the  Smell  and  the  Taft  do 
likewife  ferve  ro  inform  us^  not  only  of  the  good 
and  bad  Qualities  of  our  Food,  but  that  the  Plea- 
fure  which  we  find  thereby  excited  in  us,  is  an  in- 
ducement to  undergo  this  daily  and  continual  la- 
bour and  trouble  of  Eating  and  Drinking  ,  will  he 
fay,  that  this  happens  by  Chance,  and  that  he  is 
not  at  all  indebted  to  Providence  for  all  this  ?  That 
is  to  fay^  for  fuch  noble  Exhalations  and  Perfumes 
that  proceed  from  fo  many  Plants,  Herbs,  Flowers^ 
Gums,  Spices,  and  other  Things;  for  fuch  a  varie- 
ty of  agreeable  Tafts,  which  he  daily  enjoys  from 
all  thole  Eatables  and  Drinkables  that  ferve  for  Food 
and  Refrefliment  to  us. 

When  he  fees  that  feveral  Parts  belonging  to  our 
Bodies^  fuch  as  Bones,  Nails,  Hair,  Teeth,  fo 
far  as  they  are  naked,  have  no  Senfation  in  them^ 
and  yet  our  whole  Body  is  encompafsM  externally 
with  a  Covering  and  Skin  which  has  the  Faculty 

of 
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of  making  known  to,  and  informing  us  of  every 
Thing  that  does  fenfibly  approach  and  touch  if. 
Can  he  think  fuch  a  Stru6^ure  as  this  is  brought 
about  without  any  wife  Dellgn,  and  will  not  any 
intelligent  Perfon  think  it  unconceivable  ? 

When  he  confiders,  that  the  great  Wonder  of  the 
Sighc  enables  him  to  contemplate  the  Sun,  the 
Moon,  and  even  thofe  Stars  that  are  at  an  uncon- 
ceiveable  Diftance  from  him ;  and  that  this  Senfe 
is  adapted  to  an  Enquiry  into  the  Magnitude  and 
Motion  of  fuch  glorious  Creatures,  and  to  obferve 
their  Laws  and  Properties;  that  this  Senfe  of  See- 
ing c^n  impart  to  him  the  Knowledge  of  many 
Things  that  are  out  of  the  reach  of  all  the  other 
Senfes;  that  its  Inftruments  are  of  fo  wonderful 
a  Structure  as  has  been  already  (hewn :  That  to 
the  end,  that  nothing  may  be  wanting  to  render 
this  Senfe  compleatly  ufeful,  the  immenfurable 
fpace  of  the  Heavens  is  every  where  filled  with 
Light :  And  particularly  to  the  end,  that  this  Sen-- 
fation  fliould  not  be  produced  in  Men  without  Plea- 
fure  and  Agreeablenefs,  the  unconceivable  number 
of  Rays  of  Light  is  divided  into  fo  many  kinds,  ei- 
ther of  Figure  or  Motion,  as  reprefent  to  us  all  vi- 
fible  Objeds  with  the  molt  pleafmg  Colours.  Cart 
he  ftill  fanfy,  that  there  is  no  Defign  nor  Contri- 
vance in  all  this ;  and  that  fuch  a  wonderful  Or- 
der and  Regularity  of  every  Thing,  with  refped: 
to  each  other,  whereby  Light  is  thus  adapted  to 
the  Eye,  and  the  Eye  to  Light,  are  all  of  'em 
the  refult  of  Caufes  working  together  without  Or- 
der, and  without  Underftanding  ?  Let  him  once 
again  ask  himfelf  thefe  Queftions  in  his  moll  feri- 
pus  Retirement. 

The  rather,  if  he  obferves,  that  the  Hearing  in- 
forms us  of  the  Motion  and  Percuflion  of  Bodies; 
of  which  we  oftentimes  can  get  no  Knowledge  by 
other  Senfes;  no,  not  even  by  the  Sight;  That 

there- 
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therefore^  fince  the  Light  does  only  caufe  us  to  fe( 
fuch  ObjecSts  as  are  before  us,  the  Rays  of  ic  onl] 
moving  in  Right  Lines ;  the  Hearing  warns  us 
Things  that  are  round  about  us,  and  fuch  as  ar^ 
fomecimes  even  concealed  from  the  Sighr^  becaufi 
Sounds  pafs  thro'  all  imaginable  Curvicies. 

Without  this  Senfe  of  Hearing,  how  great  woulc 
the  trouble  be  in  communicating  our  Thoughts  t( 
each  other  ?  What  Inconveniencies  would  occuf 
to  every  one  in  Learning  of  Arts  and  Sciences,  ii 
Trade,  in  Pleading  and  other  Worldly  Affairs? 

Now  can  any  one  be  convinced  from  the  Stru- 
iS^ure  of  a  Watch,  a  Mill,  a  Houfe,  and  Thoufandi 
of  other  Artificial  Machines,  that  the  Maker  ol 
them  propos'd  to  himfelf  fome  End  in  the  forma- 
tion of  them  ^  and  yet  with  a  fafe  Confcience  im- 
pute to  meer  Chance  the  amazing  Texture  of  th( 
Inftruments  of  Hearing  ?  And  the  rather  when  h( 
confiders  this  Globe  of  the  Earth  furrounded  with] 
an  Ocean  of  Air,  of  which  one  of  its  Ufes  is  t( 
convey  Sounds  to  our  Ears? 

Let  therefore  one  of  the  moft  conceited  Philofo* 
phers,  one  of  the  moft  Strong  Minds^  in  his  ovvn  Opifij 
nion,  or  rather  one  of  the  moft  to  be  lamented 
Atheifts,  tell  us  here,  in  cafe  he  had  always  wante( 
one  of  his  Senfes,  for  inftance,  that  of  the  Sightj 
whether,  by  the  help  of  all  his  Philofophy,  he  couU 
ever  have  known  or  learned  what  a  fort  of  Senfa" 
tion  that  was,  or  how  Men  are  affeded  with  thai 
which  we  call  Seeing, 

Let  him  make  known  to  us,  fince  the  Bodily  In- 
ftruments of  all  our  Senfes  are  all  equally  produ- 
ced by,  and  do  confift  of  the  fame  Bread,  Water,] 
and  other  kinds  of  Food,  how  it  comes  to  pafs, 
that  his  Hand  has  not  the  Faculty  of  Seeing  as  well 
as  his  Eye ;  that  his  Foot  does  not  hear  as  well  ai 
his  Ear,  altho'  the  Light  and  the  Air  may  be  mad( 
to  fall  upon  chofe  Parts  in  the  fame  Figure  and  Mo-w 

tion.i 
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tion.  Can  any  one  think,  that  their  different 
Forms  produce  fuch  Senfations  ?  Let  him  then  (hew 
us  how  they  do  ic :  Let  him  examine  his  Meat  and 
Drink  after  all  imaginable  Ways,  and  tell  us  the 
reafon,  why  the  fame  Bread  in  the  Ears  becomes 
an  Inftrument  of  Hearing,  in  the  Tongue  of  Tail- 
ing^ in  the  No(e  of  Smelling,  and  in  the  Skin  of 
Feeling:  He  muft  refolve  it  all  into  the  abfolute 
Will  of  that  adorable  Creator,  who  is  unfathom- 
able in  thefe  his  W-ays,  and  who  communicates  to 
our  Souls  the  Knowledge  of  thefe  Things,  in  fo 
wonderful  a  Manner.  He  muft  therefore  be  ftark 
Blind  that  does  not  difcover  G  o  d  in  all  thefe 
Senfes. 

Is  there  no  Defign  nor  End  to  be  obferved  in  all 
this  ?  Let  then  an  unhappy  Atheift  tell  us,  if  he 
had  a  mind  to  make  himfelf  or  any  other  Perfon 
happy,  and  had  the  Power  to  do  it,  whether  he 
would  not  endow  them  with  every  one  of  the  Fa- 
culties that  are  found  in  thefe  Senfes ;  And  in  cafe 
he  could  have  produced  any  Thing  like  them,  tho' 
in  a  much  lower  degree  of  PerfeOion,  by  his  Skill 
and  Ingenuity,  whether  he  would  not  think  it  a 
very  great  wrong  done  to  him,  if  fome  Body,  judg- 
ing of  his  Performance,  (hould  not,  or  would  not 
fee  the  Wifdom  and  Contrivance  of  the  Maker 
therein.  And  can  he  ftill  remain  infenfibie  of  his 
own  Blindnefs,  who  declines  to  acknowledge  the 
fame  in  fo  aftoniftiing  a  Machine,  as  that  of  Hu- 
mane Bodies  ?  The  rather,  whilft  he  perceives,  that 
in  order  to  render  all  our  Senfes  compleat  and  per- 
fect, Air^  Ligbty  TlantSy  Living  Creatures^  and  the 
whole  Univcrfe  almoft,  muft  contribute  thereto. 

If  then  the  Contemplation  of  all  this  cannot  in- 
duce him  to  acknowledge  his  Maker's  Goodnefs, 
and  his  own  Obligations  on  thefe  Accounts,  "wich 
the  utmoft  Gratitude;  let  him  bur  confidcr  with 
himfelf  in  what  a  deplorable  Condition  he  would 

find 
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find  himfelf  and  every  Thing  befides,  if  Mankin( 
were  deprived  of  thefe  Eifeds  of  their  Creator*! 
Favour,  which  appear  in  all  their  Senfes :  And  le( 
h\m  for  once  fiippofe,  that  there  was  a  Man  wh( 
having  none  of  thefe  External  Senfes,  did  neither 
See^  Hear  Smelly  Tafi,  nor  Feel.  Now,  tho'  a  Man] 
were  always  to  live  thus,  even  in  good  Health, 
could' he  fufficiently  exprefs  the  Miferies  of  fuch  a 
State  ?  He  that  rightly  weighs  it,  would  he  not  ra- 
ther wifli  to  be  Dead,  or  to  have  never  been  Born, 
or  even  to  have  been  a  Stock  or  Stone,  than  which 
he  is  but  little  better  in  fuch  a  State  ?  Now  if  with- 
out this  Mercy  of  God,  the  Mifery  of  every  par- 
ticular Perfon  would  have  been  fo  great;  to  what 
fhall  we  compare  that  of  the  vaft  Number  of  Men, 
who  together  make  up  all  the  Nations  of  the  Earthy 
in  cafe  there  were  to  be  found  upon  it  no  other 
Creatures,  but  B//W,  Deaf,  Infenfibky  and  fo  forth  ? 

Have  we  then  beftowed  upon  ourfelves  thefe  Per- 
fedions  of  the  Senfes  ?  No  certainly.  Has  then 
mere  Chance  been  able  to  do  it  ?  By  no  means ; 
for  Chance  is  difpofed  to  Ad  as  well  one  way  as 
another  ^  and  yet  we  find,  that  far  the  greater  Parr^ 
yea,  all  found  People,  are  born  with  all  thefe 
Senfes. 

Let  therefore  a  miferable  Atheift  confefs,  that 
he  is  not  only  ignorant,  but  that  he  mufl  likewife 
for  ever  remain  fo,  of  the  manner  in  which  our 
Senfes  are  produced,  and  do  operate  in  us.  All  of 
them  confift  in  a  Motion  and  Impreffion  that  ex- 
ternal Objedb  make  upon  us ;  all  of  them  confift  of 
a  Motion  or  Paffion  of  fome  of  the  Parts  of  our 
Body  ;  all  of  them  confift  of  Inftruments  produ- 
ced by  the  fame  Meat  and  Drink ;  and,  according 
to  the  beft  Philofophy,  all  of  them  feem  to  refulc 
only  from  a  various  Motions  of  the  fame  Matter. 

Whence  then  proceed  the  different  Ccn-eptions 
which  we  find  in  ourfelves,  upon  Seeing^  Hearing, 

raftings 
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Tafllngy  Smelling  and  Feeling  ?  Muft  not  then  the 
Atheift^  fince  there  can  be  no  other  Subterfuge, 
acknowledge  that  there  is  fomething  Immaterial  in 
us,  which  is  the  Caufe  thereof?  Let  it  be  fo  :  But 
if  it  be  Incorporeal,  how  can  it  be  moved  by  fonne- 
ttiing  that  is  Corporeal  ?  For  there  is  nothing  but 
Bodies  and  Motions,  both  in  the  Matters  round 
about  usj  and  in  the  Inftruments  themfclves  of  our 
^enfes:  Will  he  fay  then,  that  a  Soul  ca/jnot  be 
moved  becaufe  it  is  Incorporeal  ?  How  then  does 
it  happen,  that  a  Subftance,  which  can  neither  be 
moved,  nor  touched  by  Bodies^  is  ycj^  ajffl<fied  by, 
or  thro'  the  Motions  of  Bodies ;  and  can  See^  Hear, 
Tafi,  Smell  or  Feel  ?  For  that  it  iu  fo  in  Facft,  cannot 
be  denyed. 

I  think  we  need  net  ufe  any  farther  Arguments 
to  drive  an  Atheift  in:o  a  Conf^ffion  of  his  total 
Ignorance.  And  if  he  dj^s  not  know  how  all 
thefe  Things  come  to  pafs,  as  his  own  Confcience 
muft  convince  him  that  he  does  not,  how  can  he, 
if  he  would  be  taken  but  for  a  tolerably  Wife  Man, 
pretend  to  maintain  it  for  a  Truth,  tha^:  a  Thing, 
which  he  does  not  kno^v  how  it  happens^  can  be 
produced  by  the  neceffary  and  ignorant  Laws  of 
Narure ;  Let  him  rcfl:<a  upon  all  the  Things  moft 
ferioufly  with  himfelf,  before  he  proceeds  any  far- 
ther. 

If  then  this  is  only  to  be  afcribed  to  a  Powerful, 
Wife  and  Gracious  Creator,  who,  that  has  the  leaft 
fpaik  of  Gratitude  or  Generofiry  in  him,  can  for- 
bear owning  thefe  Benefits  with  a  Thanktul  Heart  ? 
And  even  tho'  it  were  an  Atheift  himfeif,  could  he 
perfift  in  Blafpheming  a  G  o  d  that  had  accumula- 
ted on  him  fo  many  Favours,  and  in  denying  all 
his  Attributes,  yea  his  very  Exiftence.  muft  he  not 
expe6l  to  feel  at  laft  the  Vengeance  of  that  Pov^er 
vv^hich  he  had  fo  long  oppofed  i 

Sect. 
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•    Sect.  XIV.  Farther  ConviBions  from  the  limited 
Towers  of  our  Senfes, 

I  have  ofren  conteitiplated  with  the  deepeft  Hu- 
mility ,  noc  only  the  atore-mention'd  wonderful 
Stru(9:ufe^  and  invaluable  Advantages  of  our  Ex- 
ternal Senfes^  but  likewife  the  unfearchable  Ways' 
of  our  great  Creator  in  determining  and  bounding 
the  fame.  The  unhappy  Philofophers  may  fanfy 
perhaps  to  cover  themfelves  againft  the  Stings  and 
Reproaches  of  their  own  Confciences,  by  objed- 
ing,  that  fmce  fo  Powerful  a  Being  has  fo  boun- 
tifully beftow'd  fuch  Perfecflions  on  Mankind,  by 
adorning  them  with  the  Faculties  of  the  external 
SenfeSj  why  has  he  not  diftributed  the  fame  in 
equal  degrees  of  goodnefs  to  every  individual  Per- 
fon,  to  which  we  fee  fome  of  'em  afterwards  at- 
tain, by  the  help  of  outward  means  ? 

In  anfwer  to  which,  we  fliall  not  flop  here  to 
Ihew,  that  it  does  by  no  means  agree  with  the 
condition  of  any  one  who  is  nothing  but  a  Creature^ 
to  prefcribe  Laws  to  his  great  Creator ;  and  in  cafe 
a  Pot  fhould  fay  to  the  Artificer  who  made  it,  why 
haft  thou  formed  me  thus  ?  They  themfelves  would 
deride  the  abfurd  Queftion :  This  is  certain,  that 
not  one  of  thefe  Philofophers  is  able  to  produce 
the  leaft  Argument,  to  fhew  that  it  is  not  much 
more  equitable  to  confefs  with  Chrifiians,  that  we 
muft  only  afcribe  it  to  the  Will  of  the  Supreme  Go- 
vernor of  all  Things,  that  the  Faculties  of  Men 
fiicu'd  not  rife  to  the  higheft  Point  of  Perfedion  in 
this  Life  ,*  and  that  his  Wifdom  refcrves  this  for  fuch 
only  whom,  in  the  approaching  Eternity,  he  will 
vouchfafe  to  make  proper  Subjects  for  knowing  his 
Attributes  in  the  higheft  degree  of  Glory  \  rather 
than  to  think  it  a  defed  in  the  Power  of  him,  who 
niuft  be  own'd  Infcrutable  in  the  Things  he  has  ai- 
rfeady  done.  But 
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feut  let 'US  like  wife  in  our  turn  ask  thefe  Obja- 
dors  another  Queftion  :  muft  they  not  own  that  ic 
would  be  an  undeniable  Token  of  the  vileft  Ingra- 
titude, if  a  Man,  that  had  receiv'd  from  another 
wi.o  ow'd  him  nothing,  more  Favours  than  he  could 
h^ve  even  dc  fired  or  thought  of,  fiiould  obferye  af- 
terwards that  the  Wifdom  of  his  Generous  Bene- 
fadtor  mi.^hc  have  extended  itfelf  yet  farther^  and 
that  his  Power  was  infinirely  greater,  fo  that  if  he 
had  thou^^ht  fit,  he  could  have  endow'd  him  with 
more  noble  Faculties  than  what  he  had  hitherto 
beftow'd  upon  him ;  and  thereupon  make  this  un- 
reafonabU  conclufion,  that  fince  he,  had  not  given 
him  all  he  could,  he  therefore  ow'd  him  nothing 
for  whac  he  had  already  receiv'd  from  his  liberal 
Hand  ? 

But  if  all  that  we  have  already  faid  concerning 
the  Senfes,  be  not  fufficient  to  convince  him,  let 
us  go  one  ftcp  farther^  and  fhew^  that  even  the 
Bounds  themfelves,  within  which  the  extent  of  the 
Power  of  outward  Senfes  is  confined,  do  likewife 
contribute  to  make  us  more  happy,  than  if  they 
could  be  exiended  a  great  deal  farther,  as  in  this 
laft  Age  rhey  are  found  to  do,  by  the  help  of  Ar- 
tificial Inftruments. 

Let  us  fuppofe,  that  our  Eyes  had  the  Faculty  of 
our  Modern  Microfcopes  j  it  is  true,  that  they 
would  (hew  us  a  World  of  new  Creatures ;  a  drop 
of  Pepper-water,  or  Vinegar,  and  the  Seminal 
Matter  of  Creatures  would  appear  like  Ponds  or 
Rivers  full  of  Fifh ,  the  Scum  of  (linking  and  pu- 
trified  Liquors,  like  a  Field  full  of  Flowers  and 
Plants  ;  the  Mites  in  Cheefe_,  lii^e  great  hairy  Spi- 
ders, and  a  Thoufand  other  Things  in  like  Propor- 
tion  ;  but  it  may  be  alfo  no  lefs  eafily  conceived 
what  a  Loathing  of  many  Things,  which  in  them- 
felves  are  otherwife  very  good  and  ufeful,  thefe 
Swarm_s  of  Infe^^ls  would  produce  in  us,  which  per- 
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haps  would  be  more  evident^  if  you  had  Teen  as  l1 
have^  how  fome  People  viewing  the  Mites  in 
piece  of  Cheefe  thro'  a  Microfcope_,  and  upon  oni 
of  thefe  exceeding  fmall  Creiitures  falling  off,  fud-j 
denly- fnatch'd  away  their  Hands,  for  fear  it  Ihould^ 
fall  uponthenij  which^  by  reafon  of  the  Smalnefsi 
of  the  Creature^  excited  a  general  Laughter  in 
fome  of  the  Standers  by;  but  in  others^  more  grave 
Refle<5lions  on  account  of  the  Wifdom  of  God, 
who  has  been  pleafed  to  conceal  thefe  Things  from 
the  naked  Eye  of  Ignorant  and  Fearful  People : 
And  yet  to  blefs  the  Difcoveries  of  Men  by  the 
Inventions  of  New  GlalTes,  fo  far,  that  the  necef- 
fary  Means  fhould  not  be  wanting  to  fuch  as  endea- 
vour to  look  into  thefe  Wonders. 

Moreover,  would  thefe  Philofophers  even  dare 
to  defire,  that  their  own  Eyes  (hould  be  endowed 
with  the  Qualities  of  the  beft  Microfcopes  in  cafe 
they  underftood  the  Nature  and  Foundation  there- 
of ?  And  would  they  judge  themfelves  more  happy, 
by  feeing  an  Objed  fo  fmall  in  itfelf,  magnified  to 
fo  large  a  Size  ?  When  in  the  mean  time  all  that 
their  Sight  could  extend  itfelf  to,  would  be  con- 
tained within  more  narrow  Bounds  than  that  of  a 
Grain  of  Sand  ;  nor  would  they  be  able  to  fee  any 
Objeds  plainly  and  diftindly,  but  fuch  as  were  at 
no  farther  Diftance  from  their  Eyes,  than  one  or 
two  Inches :  And  as  for  all  other  Things  that  were 
more  remote,  fuch  as  Men,  Beafts,  Trees  and 
Plants,  to  fay  nothing  of  the  Sun,  Moon  and  Stars, 
thofe  fublifne  Creatures,  they  would  either  be  en- 
tirely invifible  to  them,  or  would  appear  at  leait 
very  confuiedly  •  yea,  if  all  this  were  fo,  and  that 
the  natural  Sight  could  penetrate  as  far  as  the  fined 
Microfcopes,  none  that  have  ever  experienced  the 
fame  can  deny,  but  that,  by  the  help  of  them,  one 
may  fee  Bodies  compounded  of  a  Thoufand  licrle 
Particles  j  and  confequently,  that  in  order  to  fee 
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fevery  Thing  truly,  and  in  its  Original  or  laft  Parts^* 
the  Sight  muft  be  ftill  extended  inconceivably  farr 
ther  than  fuch  Microfcopes  have  yet  been  able  to 
carry  it. 

Now,  on  the  other  hand^  fuppofe  our  Natural 
Eyes  to  be  grtat  TelefcopeSj  like  thofe  that  have 
en^ibUd'us  to  obfcrve  fo  many  new  Stars  in  the 
He^ve«S3  and  make  fo  many  new  Difcoveries  in 
the  Sun^  Moon  nnd  Stars,  they  would  be  again  lia- 
ble to  this  Inconvenience,,  that  they  would  be  of 
very  liitle  ufe  in  feeing  the  Obje6ts  that  furround 
liSj  as  they  would  like  wife  not  a  little  pbftrud:  the 
Contemplation  of  all  other  Obje6ls  upon  the  Earth, 
becaufe  they  would  fee  too  much  of  the  Vapours 
and  Exhalations  continually  rifing  from  the  Ground, 
whichj  like  great  thick  Clouds^  would  hide  every 
other  vifible  Matter ;  as  is  but  too  well  known  to 
fuch  as  ufe  thefe  Inftiuments. 

Thus  likewifej  if  the  Senfe  of  Smelling  fhould  be 
as  acute  and  nice  in  Men^  as  it  feems  to  be  in  fome 
kinds  of  Hunting  Dogs ;  no  Perfon,  no  Creature, 
could  ever  meet  us,  nor  could  we  pafs  by  any 
Footfteps  of  them  without  being  ftrongly  affed^ed 
with  the  Effluvia  that  proceed  from  theni ;  and  we* 
fiiould  be  forced  to  turn  our  Attention,  tho'  never 
fo  much  againft  our  Wills,  and  tho'  we  ought  to 
apply  it  to  more  exalted  Objeds,  I  fay,  we  fliould 
be  compelled  to  fix  it  upon  thefe  contemptible 
Matters. 

In  cafe  the  Tongue  fliould  make  us  Tafte  Food  of 
the  loweft  favour,  with  as  high  a  Senfation  as  nov^r 
the  ftrongeft  and  fineft  Ragouts^  or  made  Diflies  do 
produce  ;  there  need  no  farther  Proof  to  induce 
every  one  to  confcfs^  that  this  alone  would  fuffice 
to  render  fuch  Ft^od  very  difagreeable  to  us,  after 
having  ufed  it  but  a  few  times. 

Could  the  Hearing  fo  nicely  obferve  all  Sounds^ 
«$  k  is  now  found  to  do,  when,  by  the  help  of  the 
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Long  Tube,  or  Speaking  Trumpet  held  to  the  Ear, 
any  Body  Whifpers  fofcly  into  the  Broad  End  of  it ;  J 
how  little  Attention  would  People  have  for  fome 
Things  ?  Certainly  no  more  than  we  have  when 
we  find  ourfelves  in  the  midft  of  a  confufed  Noife 
and  Bawling  of  a  great  many  Voices,  or  the  loud 
Peals  of  Drums  and  Guns.  They  that  have  ever 
been  witnefles  of  the  Inconveniencies  that  Sick  Peo- 
ple undergo  by  Hearing  too  acutely,  will  eSfily  be 
convinced  of  this  Truth. 

If  the  Feeling  were  fo  tender  and  nice  in  all  the 
Parts  of  the  Body,  as  we  find  it  in  the  moft  fenfible 
Places,  and  in  the  Membranes  of  the  Eyes ;  muft 
we  not  own  that  we  fhould  be  very  unhappy,  and 
fufFer  a  great  deal  of  Pain  too,  by  the  touch  of  the 
lighteft  Feather? 

To  conclude ;  can  any  Body  reflect  upon  all  this, 
without  acknowledging  therein  the  Goodnefs  of 
his  Maker,  who  has  not  only  furniftied  him  with 
fuch  noble  Perfe6lions,  as  are  the  external  Senfes, 
for  want  of  which,  he  would  not  be  better  than  a 
Stock ;  but  who  has  likewife  out  of  his  adorable 
Wifdom,  included  thefe  Powers  within  fuch  Bounds, 
.without  which  they  .would  have  been  no  other 
than  burdenfome  to  us,  and  a  perpetual  Obftrudi- 
on  in  the  attentive  Contemplation  of  greater  Mat- 
ters ?  ^ 

If  it  fliould  appear  to  fome,  that  we  have  dwelt 
longer  upon  this  Subjed  than  is  perhaps  agreeable 
to  'em^  let  them  be  pleafed  to  remember,  that  our 
Principal  Defign  throughout  this  whole  Work,  is 
to  reprefent  to  Infidels  and  Atheifis^  the  Wifdom  and 
Goodnefs  of  their  Creator,  which  fliines  out  fo 
brightly  in  the  external  Senfes  of  Men,  and  the 
unconceivable  Faculties,  or  Properties  thereof  even 
to  thofe  that  are  afraid  of  being  convinced  there- 
by ;  and  in  which  the  Adorably  Author  of  all  thefe 
Things  has  moft  evidently  (hewn  that  he  ought  to 
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be  diftinguiflit  in  an  illuftrious  manner  from  mesr 
Chance^  and  yet  more^  from  Neceffary  Laws,  or 
from  a  Nature  thac  works  without  Knowledge  or 
Underftanding. 

Nothing  more  feeras  requifite  towards  an  irrefra- 
gable Convi6tion  hereof,  than  that  what  all  the 
Learned,  as  well  as  we,  have  advanced  concern- 
ing the  Senfes,  fliould  be  filently,  attentively,  and 
impartially  weigh'd  :  when  perhaps  he  that  has  fo 
Bountifully  beftow'd  them,  may  vouchfafe  to  Blefs 
the  Means  for  the  Conviction  of  thofe  who  have 
hitherto  doubted  of  thefe  Important  Truths. 


CONTEMPLATION   XV. 

That  the  Union  of  Soul  and  Body  is  uw 
known  to  us  :  Conviciions  from  thence. 


Sect.  I*  The  Union  of  the  Soul  and  Body  unknown  to 
us :  Convictions  from  thence, 

NO W  fmce  each  of  thefe  External  Senfes  do 
lead  us  up  to  the  Soul  ^  can  there  likewife 
be  any  Perfon  lb  unhappy,  as  truly  to  refled  upon 
this  Wonder,  furpaffing  the  Conception  of  all  the 
Philofophers,  this  moft  aftonifhing  Manner,  after 
which  the  Body  is  united  to  the  Soul,  without  be- 
ing thereby  convinced  of  the  inexpreffible  Power 
and  Wifdom  of  Him  that  made  'em  ?  Of  Him,  who 
has  fliewn  himfeif  in  this,  a§  well  as  in  many  other 
Things,  after  a  glorious  Manner,  both  Wonderful 
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and  Adorable;  who,  whilft  He  thus  Works  ii 
Ways  unfathomable  by  all  Men,  does  likewif^ 
compel  even  his  Enemies  to  be  Witneffes  thereof. 

And  tho'  others  may  think  that  they  can  fori 
any  Notions  thereof;  yet  an  Atheift  muft  confefsj 
that  there  is  fomething  in  it  which  is  perfediy  un- 
intelligible to  him. 

For  fuppofe  he  fliould  boldly  maintain,  that  th^ 
Corporeal  Matter  (in  which^  however,  he  cai 
ftew  U5  nothing  but  Motion)  has  the  Property  ol 
Thinking  and  IJnderftanding ;  let  him  tell  us,  an( 
prove  to  us,  what  Compofition  of  Parts,  what  Force! 
what  Swifcnefs,  what  Limits  and  Dire6lions  of 
Courfe,  either  according  to  right  or  crooked  LineSj 
are  required  in  Matter  thus  moved,  to  render  it  ca-j 
pable  of  Reafoning  and  Comprehending  a  Mathe- 
matical Demonftration.  And  we  fliall  not  nee( 
to  ask  him,  whether  this  furpaffes  his  Underftanc 
ing.  ' 

Or,  fuppofe  alfo,  that  he  fliould,  according  t( 
Reafon  and  Experience,  affirm,  that  his  Soul  is  In- 
corporeal ;  let  him  fliew  us,  how  it  comes  to  pafs, 
%\\tt  a  Soul  being  Immaterial  in  its  Exiftence,  and 
which,  according  to  all  the  Notions  we  are  wont 
to  form  of  it,  can  neither  touch  nor  be  touched  by  a 
Body,and  yet  can  be  afFecled  by,  or  through^  or  accord^ 
ifig  to  the  Motion  of  the  Body  (for  wc  fhall  not  here 
difpute  about  the  manner  of  it,  that  being  not  ne- 
celTary  with  refpe6l  to  Atheifts)  and  'vice  verfa,  how 
the  Soul  can  afFed  and  move  the  Body,  or  at  leaft 
adminifter  Occafion  thereto,  which^  for  the  forego- 
ing Reafons,  we  need  not  now  examine  :  So  that 
by  its  mere  ^Vill,  the  Body  being  in  good  Health, 
the  flretching  out  the  Hand,  for  inftance,  imme- 
diately follows ;  and  if  that  Hand  fliould  be  burnt, 
the  Soul  immediately  feels  Pajn/  Now  if  all  this 
were  not  as  certainly  known  to  him,  as  the  moft 
certain' Thing  in  the  World  is^  fprafmuch  as  he  can 
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I  be  every  minute  convinced  thereof,  by  repeated 
I  Experiments,  would  not  he  be  tempted  to  look  upon 
\  fo  difagreeing  Notions,  and  which  have  not  the 
I  leaft  Analogy  to  one  another^  as  grofs  Falfhoods 
I  and  vain  Conceptions  of  the  Brain  ?  Wherefore, 
I '  whatever  an  Atheift  may  fanfy  to  himfelf,  the  man- 
i  ner  of  the  Union  of  the  Soul  and  Body  muft  al- 
ways  remain  inconceivable   and  unintelligible  to 

1  know  very  well,  in  cafe  we  proceed  no  tar- 
ther,  that  the  great  Difagreement,  concerning  the 
manner  in  which  the  Body  is  moved  by  the  Will, 
and  which  has  occafion'd  many  Controverfies  among 
Great  and  Wife  Men,  muft  be  left  undetermined 
by  us :  But  neither  is  this  the  Place,  nor  yet  the 
Time,  to  fay  any  Thing  about  it,  fmce  we  only 
write  for  the  Convidion  of  Atheifts ;  whereas  the 
others,  howmuch  foever  they  differ  in  their  Opini- 
ons, do  all  agree  in  the  Belief  of  a  God. 

And  we  don't  think  it  fufficient  to  have  (hewn 
here,  that  whatever  an  unhappy  Philofopher,  who 
owns  no  God,  may  fay  or  think  concerning  thele 
Matters,  it  all  terminates  in  being  Incomprehenfi- 
ble,  if  he  will  facisfy  his  Ideas  and  undoubted  Ex- 
periences •,  which  was  our  only  Defign  at  prefenr. 

Let  the  Atheift  therefore  learn  in  the  terror  of 
^his  Heart,  that  there  lies  an  irrefragable  Proof  in 
*^what  he  finds  in  himfelf  to  be  undeniable,  that  his 
Reafon  and  Ideas,  as  much  as  he  relies  on  them, 
are  utterly  incapable  to  inform  him  of  the  juft  Dif- 
pofition,  and  the  manner  in  A6ling  of  Things  that 
exift  without  him,  according  to  Truth  ;  and  then 
confider  whether  it  be  fafe  for  him  to  perfevere  in 
Blafpheming,  or  Denying  a  God  fo  incomprehen- 
fibly  Mighty  and  Powerful. 

At  leaft  Can  he,  or  any  one  elfe  pronounce  that 
the  Things  of  which  he  acknowledges  not  to  un- 
def  ftajid  the  manner  of  their  Operations,  are  pro- 
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duced  by  meer  Chance  ?  And  can  Chance,  or  anw 
Caufe  that  is  wholly  Ignorant  of  what  ic  is  doingj 
and  which  works  without  Laws  or  Rcles_,  product 
Things  of  fo  great  moment,  and  fo  infcrutable 
even  to  the  moft  penetrating  Genius,  fo  Frequent- 
ly, fo  Conftantly/and  with  fo  much  Order?  And 
what  can  the  greateft  Philofopher  fay  of  thefe 
Thingsj  otherwife  than  that  Experiencing  daily 
that  fomething  happens  in  himfelf,  which  if  it  did 
not,  he  (hould  think  impoffible,  he  is  forced  to  own 
the  Stamp  of  God's  inSnite  Power,  which  is  im- 
preft  on  him,  and  upon  all  others,  even  thofe  that 
deny  or  hate  him,  without  their  Concurrence,  and 
againft  their  Will.  And  perhaps  it  is  no  wrong 
Conclulioa  of  theirs  who  maintain,  that  we  do  no: 
yet  rightly  underfland  or  know  either  our  Soul  or 
our  Bodjy  with  refpeft  to  their  true  Nature  and  Pro- 
perties. For  if  both  of  'eni  were  fo  fully  known 
by  us  as  fome  Philofophers  imagin,  how  is  it  poffi- 
ble  that  any  Thing  can  happen  fo  plainly  and  fen- 
fibly  between  'em  both,  as  every  one  experiences  in 
himfelf,  and  yet  is  fo  unintelligible,  as  to  the  man- 
ner of  Ading,  to  all  that  have  inquired  into  the 
fame  ^  infomuch  that  none  have  been  able  to  fay 
any  Thing  concerning  them,  which  does  not  ac 
laft  terminate  in  an  abfolute  Incow^rtbtitfibilitj  ? 

Sect.  II.  Cmvialons  from  the  foregoing  Rtft^icas, 

Before  we  quit  this  Subject  cf  the  Scul,  the 
greareft  and  moft  Precious  Girt  in  the  World, 
whereby  it  has  pleafed  the  infinirely  Gracious  Cre- 
ator to  render  Men  Happy;  if  an  Atheift  be  not 
ye:  fully  convinced  how  mifer^le  he  would  h^ve 
been  himfelf,  and  all  others  with  him,  if  God  had 
not  youchfafed  the  Ufe  of  any  exrernal  Senfcs, 
thereby  exciced  to  Thankfulnefs  towards  his  N'a- 
^e^;  Let  him  confider  yet   further   what  would 
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have  been  the  condition  of  Mankind^  if  none  a- 
mong  them  had  been  endowed  with  llnderftanding. 
What  is  a  Man  to  himfelf,  and  what  would  all  the 
Riches  in  the  World  have  been  to  a  Man  in  fuch  a 
Stare?  We  find  an  illuftrious  Inftance  hereof  in  the 
Hiftory  of  that  mighty  Monarch  of  the  whole 
Earth,  as  far  as  it  was  then  known,  the  great  Ne- 
hucbaJnezz^ary  who  upon  the  lofs  of  his  Underftand- 
ing  was  not  only  debarr'd  all  Converfation  with 
Men,  but  being  thruft  out  of  his  exalted  Throne 
by  his  own  Subje6^s^  was  forced  to  keep  Company 
with  the  Beafts  of  the  Field. 

And  now  fuppofe  the  whole  World  (hould  abound 
wi:h  brutal,  raving-mad  Fellows^  or  be  full  of 
Fools  and  Ideots ;  or  to  exprefs  it  in  a  Term  that 
often  comprehends  it  all^  of  drunken  Sots,  that  had 
loft  the  ufe  of  their  Reafon ;  can  any  body  reflect 
upon  the  unfpeakable  (how  (ball  we  call  it)  the 
fad  and  deplorable,  or  horrible  and  frightful  Con- 
dition of  all  things,  without  wifhing  rather  to  be 
dead,  than  alive  among  fuch  People  ?  Now  this  in- 
valuable Treafure,  this  precious  Jewel  of  the  C7»- 
Jerfianuirtgy  every  one  knows  he  is  not  able  to  be- 
ftow  on  himfelf.  And  can  he  imagin  that  he  who 
indow^'d  him  therewith^  and  that,  without  any  help  '  ' 
on  his  part,  don't  expect  to  be  thanked  for  fo  great 
a  Benefit  ? 

Sect.  III.  The  Bounds  of  this  Union. 

This  Union  of  the  Soul  and  Body  is  not  only 
wonderful  in  itfelf,  and  in  the  manner  in  which  it 
happens,  but  likewife  in  the  Bounds  and  Limits 
which  are  prefcribed  to  it.  We  find  it  thus  in  the 
firft  Place,  that  the  Soul  does  nop  operate  hy  its  fVii  i 
(however  it  be-  upn  our  whole  Body  •  or  rather, 
that  our  -whUe  Body  is  not  fubjtci  to  the  Soul  in  its  Mc~ 
ti:vs.  but  only,  as  it  fhouid  feem,  thofe  Pares  that 

receive 
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receive  their  Nerves  from  the  Qrehellum  and  Back- 
Bone:    Wherefore  ic  is   only  oar  Arms,  Handsj 
Xegs,  and  all  thofe  Members  with  which  we  an 
faid  to  ad  freely ,   that  are  moved  according  to] 
the  Pleafure  of  the  Soul ;  whilft  other  Parts,  whichi] 
have  their  Nerves  from  the  Cerebrum^   and  whici 
do  only  ferve  for  Life  and  the  Support  thereof^ 
as  the  Hearty  the  Arteries^   the   Stomachy  the  Bowels ^ 
&c.  do  by  no   means  obey  the  Will  of  the  Soul^ 
nor,   like  the  former^  can  be  moved  or  ftopc  ac 
Pleafure. 

Secondly^,  Neither  does  the  Soul  feel  -when  every  Fart 
0/  the  Body  is  aBed  ufon^  or  affaHed.  Thus  we  find, 
that  befides  the  Hair  and  Nailsy  the  Bones  themfelves 
are  likewife  infenfible  pauwhich  make  up  a  great 
Part  of  our  Body  :  Not  to  mention  that  the  Lungs 
are  known  to  wafte  away  in  many  Men  without 
Pain ;  and  that  Chirurgical  Obfervations  teach 
us,  that  the  Subftante  of  the  Brain  may  fuffer 
very  much,  withouc  communicating  any  Senfation 
thereof  to  the  Soul. 

Sect.  IV.  Convidions  from  thence. 

Can  now  a  deplorable  Atheift  think  he  has 
fo  much  caufe  to  accufc  the  Chriftians  of  Creduli* 
ty,  when  he  hears  them  make  the  following  Con- 
clufion  from  the  above-mention'd  Premifes :  That 
fince  no  Body  can  juftly  afcribe  all  this  to  mere 
Chance,  working  indifferently  one  way  as  well  as 
another,  this  is  a  true  and  convincing  Proof,  that 
it  can  by  no  means  proceed  from  a  necelTary  Series 
of  Laws  of  Nature,  always  ading  after  one  and  the 
fame  manner,  that  the  Soul  (hou'd  have  the  afore- 
faid  Relation  or  Refpedl  to  the  Body :  Forafmuch 
as  the  Wife  Creator  being  delirous  to  convince  us 
all,  that  He  neither  operates  by  Chance,  nor  is 
confined   and   decerniined    by    certain    neceffary 

Laws, 
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Laws^  but  freely,  and  according  to  his  own  good 
Pleafure,  has  render'd  fome  Parts  of  the  Body  obe- 
dient to  the  Will  of  the  Soul;  "and  caufed  others  to 
move  entirely  independent  thereupon  ^  neverthc- 
lefs,  thefe  laft  as  well  as  the  firft,  are  fo  far  fub-* 
jetted  to  the  Soul,  at  leaft  related  to  it,  that  both 
the  one  and  the  other,  fo  long  as  the  Soul  remains 
united  to  the  Body,  but  no  longer,  are  enabled  to 
perform  their  Fundions,  and  remain  without  Cor- 
ruption. 

And  that  Atheift  that  will  hearken  to  Reafon, 
feems  particularly  to  be  obliged  to  Juftifie  a  Chri- 
ftian  in  the  aforefaid  Conclufion,  fmce  it  is  juft 
thofe  Parts  that  ferve  for  the  fupport  of  our  Life^ 
fuch  as  the  Hearty  Stomachy  and  other  Entrails  that 
are  not  only,  not  fubmitted  to  our  Will,  but  moved 
unknown  to  it,  by  the  Power  of  the  Great  Crea- 
tor, that  he  may  convince  us  of  our  Dependence 
upon  him.  Whereas,  on  the  contrary,  the  Motion 
of  fuch  Members  as  the  Tongue^  Hands^  and  the  reft, 
are  left  to  the  Difpofition  of  our  Will,  that  they 
may  ferve  to  Acknowledge  and  Glorify  our  Great 
Benefador  in  our  Bodies  alfo,  which  is  what  He 
with  fo  much  Juftice  requires  of  us. 

Sect.  V.  The  Imagination  and  Memory, 

There  would  yet  have  been  fomething  ftill 
wanting  to  the  Perfedion  of  a  Humand  Crea;ure_, 
notwichftanding  this  wonderful  Union  of  the  Soul 
and  Body,  if  we  could  not  have  exercifed  the  Un- 
derftanding  and  other  Faculties  of  our  Souls  upon 
fuch  Objeds  only  as  are  prefent  or  before  us.  Nor 
would  our  Judgments  and  Inferences  or  Deductions 
have  been  of  much  weight,  if  we  could  riot  have 
compared  prefent  Things  with  any  other  paft  or 
future. 

How 
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How  fliould  we  have  been  able^  for  inftance^  to 
have  made  any  ufefyl  Difcoveries  about  the  Laws 
of  the  Sun's  Motion,  in  cafe  nothing  thereof  were' 
known  to  us  befides  what  we  could  learn  from 
things  prefent  ?  For  as  to  thofe  that  are  abfent, 
fuch  as  things  paft  or  to  come  ;  the  external  Sen- 
fes^  tho'  they  be  the  firft  Helps  of  Enquiring  into 
all  Bodily  Matters,  cannot  inform  us  the  leaft  there- 
of. Even  tte  Hearing  itfelf^  which  feems  other- 
wife  to  be  in  fome  meafure  adapted  thereto_,  would 
yet  be  entirely  unfit  and  ufelefs  to  this  Purpofe, 
without  the  other  Powers ,  of  whigh  we  are  now 
aboyt  to  Treat. 

Our  Gracious  Creator,  in  order  (o  multiply  his 
Wonders  upon  us_,  and  to  render  us  compleatly 
Happy,  has  been  pleafed  to  fupply  this  Defeft 
likewife_,  and  to  lodge  in  us  a  Power  of  reprefent- 
ing  to  the  Underftanding_,  even  paft,  future^  and 
all  abfent  Things,  The  firft  of  thefe^  Faculties  is 
named  by  the  Philofophers,  the  Memory  \  the  laft, 
the  hnaglnaticn. 

Whether  it  be  now  that  thefe  owe  their  Origin 
to  certain  Motions  of  the  Sprits  or  Humours^  or 
Mtmbranes  ^  produced  by  our  external  Senfes  or 
TbGughts^  and  leaving  behind  them  Traces  and 
Fooifteps  in  the  Brain^  which  give  our  Souls  an  oc- 
cafion  to  think  after  fuch  a  manner,  as  if  the  things 
reprefented  to  the  Imagination  or  Memory,  were 
really  prefent :  Or  whether  there  be  any  other  caufe 
thticof  ^  this  is  certainly  true,  that  the  endowing 
Jv^ankind  with  fuch  a  Power,  does  far  exceed  the 
very  wifeft  Difcoveries.  And  in  cafe  we  were  not 
aflured  thereof  by  Experience,  who  could  believe 
that  it  was  poflible  for  any  Man  to  reprefent  to 
himfelf  things  having  no  Exiftence,  as  if  they  were 
Exifting  ;  Dead  things  as  Living  *  and  thus  to  ren- 
der an  Objed  as  Prefent^  which  is  either  Abfent^ 
or  even  net  Exifting  at  ail? 

CON. 
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CONTEMPLATION    XVL 

Of  the  Humane  Fajfions  or  Inclinations^ 

and  briefly  of  Procreation. 

Ill  I  ■     

Sect.  I.  The  PaJJions  and  Inclinations, 

MA  N,  being  thus  bountifully  furniflied  by  the 
Goodnefs  of  his  Creator  with  all  the  above- 
mentioned  Powers  and  Faculties,  feemed  to  be  pla- 
ced upon  the  higheft  degree  of  Happinefs.  His  in- 
telligent Souly  united  after  fo  wonderful  a  manner 
to  his  Body,  exerts  its  Conceptions  and  Judgment 
upon  all  Matters  that  occur  to  it ;  his  external  Sen- 
fts  impart  to  him  the  Knowledge  of  material  Beings; 
his  Imagination  and  Memory  reprefent  to  him  every 
thing  riiat  is  abfcnt_,  either  pad  or  to  come ;  his 
Htart  and  Arteries  beat ;  his  Bowels ,  and  all  his 
other  Parts  that  are  neceffary  to  Life  do,  by  the 
Power  of  his  Creator,  continually  difcharge  their 
Fundions,  without  giving  him  the  leaft  trouble 
during  the  whole  Courfe  of  his  Life  ;  the  other 
Limbs  and  Members  are  obedient  to  his  Will, 
enabling  him  to  glorify  his  iMaker  with  Thankful- 
nefs^  and  to  be  ufeful  to  himfelf  and  his  fellow 
Creatures. 

Now  thislaft  might  feem  to  be  in  fome  manner 
inconvenient  to  him,  it  being  the  only  Motion 
that  can  occifion  Trouble  or  Wearinefs  to  him. 
But  to  the  End,  that  be  fliould  not  fainc  nor  be  dif- 
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couraged  whilft  he  is  promoting  his  own  HappJ- 
nefs,  or  that  of  others  who  are  dear  to  him  •  it 
has  pleafed  the  fame  Gracious  GOD  not  only  to 
enable  all  the  Powers  of  Man  co  be  concurring 
thereto,  but,  which  is  a  greater  and  particular  Be- 
nefit^ to  be  concurring  therein  with  Pleafure-  and 
accordingly^  to  endow  him  with  various  Inclinati- 
ons and  Paffions  to  ftir  him  up  to  perform^  with 
Zeal  and  Eagernefs,  all  that  is  neceffary  fur  him 
to  do. 

Thus  we  find  in  ourfelves  a  Defire  or  Longing  and 
Hoft  for  that  Good  which  we  confider  as  approach- 
ing to  us;  and  Joy^  when  we  have  obtained  it,  and 
Love  towards  it,  when  we  are  poff^^fled  of  it:  And 
on  the  contrary,  a  Fear  for  approaching  Evil ;  a 
Sorrow  when  ic  comes  upon  us  ^  and  Hate  dgainft 
the  Caufes  that  make  it  keep  the  Poffcflion  of  us. 
Now,  not  to  give  a  Lift  of  their  Names  here ;  Can 
any  Man  contrive  or  invent  (harper  Spurs  to  induce 
him  to  feek  after  that  which  he  efteems  good  to 
himfelf,  and  thofe  that  are  dear  to  him,  and  to  a- 
void  all  that  he  thinks  Evil?  And  how  ftrongly  a 
Man  can  be  excited  thereby,  daily  Experience 
teaches  usj  as  well  as  the  deplorable  Examples  of 
thofe  unhappy  Men,  who  by  a  corrupt  Judgment, 
embracing  Good  for  Evil,  and  Evil  far  Good,  make 
a  wrong  ufe  of  thefe  fo  necefTary  Paffions. 

Now  to  repeat  our  Queftion  again,  Can  thefe 
Incitements  and  Allurements  be  lodged  in  us  by 
mere  Chance,  or  any  thing  that  has  neither  Know- 
ledge nor  Underftanding  ?  Which  ,  in  order  to 
render  us  more  happy,  do  not  only  induce  us  to 
perform  our  Actions  wich  fo  much  Eagernefs,  but 
do  likewife  ,  upon  many  occafions  _,  and  even 
without  our  Will,  give  the  Infiruments  of  our  Mo- 
tions more  Life  and  Energy  ;  or^  have  not  here  all 
reafbnable  Men  juft  caufe  of  Thankfulnefs  for  the 
Mercies  of  their  Creator,  who^  confidering  us  as« 

the 
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the  Mafter-piece  of  all  his  Works,  would  not  fuf- 
fer  us  to  want  thofe  Powers,  whereby  we  are  en- 
abled to  promote  the  Welfare  both  of  ourfel\res  and 
fellow  Creatures,  even  with  Pleafure  and  Satis- 
fadion. 

Sect.  II.     The  Difference  of  FaJJions  and  In- 

clinations, 

A  N  D  if  any  one  fliould  fanfy  that  this  Queftion 
fuppofed  too  much,  in  order  to  demonftrace,  that 
the  Wifdom  and  Goodnefs  of  the  Creator  only, 
and  no  accidental  or  ignorant  Caufes  have  any 
Place  in  thele  Paflions:  Let  him  but  refled  upon 
thefe  two  or  three  following  things  with  us ;  from 
whence  the  Government  of  GOD,  and  the  Execu- 
tion of  his*  wife  Purpofes ,  feem  to  fhine  out  fo 
brightly,  that  even  an  Infidel,  or  any  other  that 
doubts  of  it,  if  he  would  but  ufe  his  Reafon,  can- 
not with  any  Foundation,  infift  upon  a  fuller  Proof 
thereof. 

For  were  there  no  G  O  D  that  direfted  every 
thing  according  to  his  Providence  ;  how  comes  it 
to  pafs  that  Men  whofe  Bodies  and  all  the  Hu- 
mours thereof  confift  of  the  fame  Matter  do  yet, 
in  cafes  where  the  Intereft  of  Humane  Society  re- 
quires, differ  fo  much  from  one  another,  in  their 
Paflions  arid  Inclinations  ,•  infomuch,  that  each  of 
'em  do  with  Pleafure  embrace  fome  particular  Bu- 
finefs  (with  a  view  to  their  own  Eafe  and  Advan- 
tage) in  order  to  pleafe  and  profit  their  Fellow 
Creatures  ? 

Now  fmce  no  Man's  Life  is  long  enough,  nor 
no  Body's  Opportunity  or  Power  great  enough  to 
provide  every  thing  for  himfelf  neceffary  to  his 
Support  and  well  Being  ;  can  we  not  herein  difco- 
ver  a  Providential  Dirediion,  to  render  Men  Af- 
iiftifig  and  Helpful  to  each  other  in  their  particu- 
lar 
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lar  Wants,  that  each  one,  out  of  Choice  and  Incli- 
nation, is  driven  on,  even  tho'  his  own  Gain  be 
chiefly  in  view,  to  concur,  as  far  as  in  him  lies, 
thereto?  Thus  it  happens  in  our  Fancies  to  par- 
ticular Studies^  one  finds  himfelf  inclined  to  that 
of  Divinity  ,  another  to  the  Study  of  laws  and 
Cuftoms;  a  third  to  Phyfick  ,•  a  fourth  to  art 
Enquiry  into  the  Nature  and  Works  of  G  O  D  j 
others,  to  the  reading  of  the  Tranfadions  and 
Revolutions  that  have  happened  to  the  World  in 
former  Ages,  in  order  to  apply  that  Knowledge  to 
the  Prudent  Condu6t  of  Affairs  in  their  own  Time. 
Many  again  find  themfelves  inclined  to  quite  other 
Sorts  of  Employments ;  fuch  as  ddn't  fo  much 
care  for  a  Speculative  Life,  take  more  pleafure  in 
Trades  and  Merchandizing,  which  likewife  they 
make  Choice  of  according  to  their  different  Paf- 
fions  and  Humours.  Others  betake  themfelves  to 
the  feveral  Arts  of  Painting,  Building,  and  to 
Manufadures,  of  which  likewife  the  kinds  are  both 
Different  and  Numerous. 

Now  can  any  one  think,  that  it  is  the  refult  of 
mere  Chance,  that  Men,  from  all  of  whom,  by 
reafon  of  the  Similitude  of  their  Strudure  and  Food^ 
one  ftiould  feem  to  exped^  nothing  but  an  Identity 
of  Inclinations,  do  difcharge  their  Affairs  and  Fun- 
<5bions  fo  varioufly  ?  And  as  ftrange  as  this  may  ap- 
pear to  every  one  at  the  firft  view,  yet  does  not 
Experience  teach  us,  that  'tis  of  abfolute  neceffity 
to  all  Mankind  that  it  (hould  be  thus  ?  And  in  cafe 
all  of  them  were  inclined  to  the  fame  thing,  for  in- 
ftance,  if  every  Scholar  (hould  apply  himfelf  to  the 
fame  Studies,*  every  Merchant  deal  in  the  fame 
Wares,  every  Artificer  in  the  fame  Handicraft, 
there  would  not  only  be  a  Failure,  but  likewife  an 
entire  Deprivation  of  the  Eafe  andXonvenicnce  ofj 
the  whole  World, 
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Now  can  we  noc  fee  in  all  this ,  the  Dlre(5ti- 
on  of  a  Supreme  Governour  plainly  fliining  forth^ 
who,  to  convince  all  Men  of  his  Goodnefs  and 
Mercy^  caufes  them  to  live  for  the  Benefit  of 
each  other,  and  what  we  cannot  do  for  ourfelves^ 
adminifters  by  others  to  us  ^  and  has  implanted 
fuch  differing  Inclinations  in  Humane  Creatures, 
notwithftanding  the  little  Difference  there  is  in 
their  Produdion,  Structure  and  Prefervation  ;  to 
the  end  that  we  may  more  clearly  perceive  his 
Wonder-working  Hand,  and  that  we  fhould  not 
afcribe  thefe  fo  neceffary  Faculties  of  the  Mind 
to  meer  Chance,  or  to  the  Ignorant  Laws  of 
Nature  ? 

Sect.    IIL     The  Agreement  of  the  Inclinations 
and  TdJJions. 

Against  all  this,  a  miferable  Philofopher 
that  apprehends  nothing  more  than  to  be  forced  to 
acknowledge  a  Supreme  Diredlor  of  all  Things, 
and  confcquenrly  to  meet  with  an  undoubted  Pu- 
nifhment  for  his  Blafphemy  and  Atheiftical  Beha- 
viour, would  endeavour  to  objed:  this  Subterfuge 
and  Evafion,  namely,  that  we  are  taught  by  Ex- 
perience, that  fuch  a  great  Difference  of  Paffions 
are  innate,  and  brought  into  the  World  with  all 
Men  ;  and  therefore,  that  they  only  flow  from  the 
particular  Contexture  of  Bodies,  &c. 

But  to  convince  thefe  Perfons  that  this,  and 
every  thing  befides,  is  rather  the  effed  of  a  wife  Di- 
redion,  than  of  mere  Chance  or  the  ignorant  Laws 
of  Nature^  let  them  go  a  little  farther  with  us, 
and  ask  themfelves  the  following;  Queftion;  In 
cafe  this  variety  of  Paffions  does  proceed  only  from 
the  Strudure  of  Men,  how  comes  it^  that  the  con- 
trary has  place  wftere  the  diverfity  of  Inclinations 

Vol.  I.  Y  would 
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would  be  hurtful  to  the  Publick  ?  Why  have  all 
Men  living  one  and  the  fame  Defire  to  eat  their 
Food  with  Pleafure  ?  Why  are  all  Men,  and  even 
all  other  Living  Creatures,  hurried  on  with  the 
fame,  and  fometimes,  ungovernable  Paflions,  to  Ge- 
neration or  Procreation?  And  laftly;  Why  have 
they  the  fame  Love  to  their  Children  i 

Certainly  no  Body  will  deny  that  unlefs  thefe 
Paffions  were  found  to  be  alike  in  all  Men,  and  in 
cafe  there  were  room  here  for  fo  great  a  Difagcee- 
ment  as  in  the  others ;  or,  to  carry  on  the  fame 
Comparifon,  if  the  Defire  towards  Food  were  on- 
ly found  in  a  few  Perfons,  Food  icfelf  would  be  no 
otherwife  ufed  by  many,  than  as  a  Medicine  a- 
gainft  that  Death  which  was  to  be  the  Confe- 
quence  of  an  unfatisfied  Hunger.  Now,  with  how 
much  Averfion  and  Loathing  this  happens  in  many, 
even  where  the  Diftemper  renders  it  mod  neceffa- 
ry,  is  fuflficiently  known,  and  from  thence  as  eafily 
infer'd,  that  many  People,  abftaining  too  long 
from  the  ufe  of  Food,  lofe  the  Powers  and  Facul- 
ties of  Digcftion.  If  likewife  there  were  as  few 
inclinable  to  Generation,  as  we  fee  there  are 
who  choofe  the  fame  way  of  Living  and  Employ- 
ments, muft  it  not  be  confeffed  that  the ^  World 
would  be  foon  Naked  and  Difpeopled  ?  Again,  if 
the  Love  of  Parents  to  their  Children  were  fo  un- 
common, as  the  Inclination  of  Men  to  one  and  the 
fame  Trade  or.  Calling,  how  many  poor  Crea- 
tures juft  born,  would  for  want  of  NecelTaries, 
meet  the  End  of  their  Lives  almoft  as  foon  as  the 
Beginning  ? 

And,  to  conclude  the  whole  with  one  word.  Let 
an  obdurate  Aifieift  put  this  Queftion  to  himfelf, 
and  Anfwer  if  he  can  :  Whether  he  does  not 
therein  difcover  the  Wifdom  of  a  Great  Diredor  ? 
And  whether  he  can,  with  an  entire  Convii^ion, 

and 
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and  without  being  contradifted  by  his  own  Con- 
fcience^  affirm^  that  it  appears  to  him  to  be  merely 
accidental,  that  there  is  found  a  variety  of  Inclina- 
tions in  Men,  where  fuch  a  variety  is  ufeful  to 
Mankind  ;  and  on  the  contrary,  that  the  Inclina- 
tions and  Paffions  are  there  only  uniform  where 
fuch  a  Uniformity  is  neceiTary  ;  and  where  a  Difa- 
greement  would  Difpeople  and  Defolate  the  whole 
Earth?  At  leaft,  let  him  tell  us,  whether,  if  he 
were  to  have  regulated  thefe  things  for  the  good  of 
the  Worldj  and  with  the  utmoft  Prudence,  he  could 
have  fallen  upon  a  better  Method  ? 

Sec.  IV.  Ths  Love  of  our  Country, 

W  H  A  T  neceffity  can  be  deduced  from  any  na- 
tural and  ignorant  Caufe,  from  whence  it  fhould 
follow,  that  all  Men  feel  fuch  an  over-ruling  Incli- 
nation towards  the  Country  in  which  they  are 
born  ?  And  how  is  it  poffible,  that  the  cold,  barren. 
Northern  Parts  of  the  World,  where  befides,  a  great 
Part  of  the  Winter  is  nothing  but  a  difmal  Dark- 
nefs,  fhould  not  yet  be  Difpeopled  of  their  Inha- 
bitants; or,  that  they  fhould  not  yet  have  betaken 
themfelves  to  the  fine  Southern  Countries,  where 
the  Air  is  milder,  and  all  the  Neceffaries  and  Re- 
frefhments  of  Life  more  plentiful,  long  before  now; 
and,  which  is  more,  that  many  Men  after  having 
tafted  the  Pleafure  of  the  latter,  fhould  yet  freely 
return  to  the  former  :  I  fay, how  can  this  be  accoun- 
ted for,  without  refolving  it  into  the  Will  of  the 
Great  Diredor,  that  Men  fhould  likewife  inhabit 
even  fuch  Parts  of  the  Globe  ? 


Sect. 
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Sect.  V.    'The  Contempt  of  Daftgers^ 

I  F  this  be  not  fufficienr  to  convince  our  Atheift,< 
lee  him  confider  in  the  laft  Place,  whether  he  can^^ 
upon  his  Principles,  account  for  that  dreadful  Thirft'^ 
after  Honour  and  Glory^  which  all  Ages  have  be- 
held with  Amazement,  in  the  Adions  of  their  He- 
roes ;  and  which  hurries  Men  on^  and  makes  them 
run  headlong  into  the  greaceft  Dan^ers^  yea^  even 
Death  itfelf^  to  which  Humane  Nature  lias  the 
greateft  Averfion. 

Not  to  mention  thofe  whom  their  Wants  oblige 
to  follow  the  War,  can  any  one  refled,  without 
wondering,  that  Great  Men'and  lUudrious  Perfons 
(who  are  otherwife  in  a  Condicicn  to  enjoy  all  the 
Pleafure  of  the  World  in  Plenty,  and  at  leaft^  to  die 
an  eaiie  Death  in  a  good  old  Age)  (liould  yet  ex- 
pofe  themfelves  with  fo  much  Zeal  and  Bravery  to 
the  innumerable  Dangers  of  War,  where  they  dai- 
ly, and  by  a  terrible  Experience,  find  that  Lot  to 
fall  to  others,  which  to  Morrow,  or  perhaps  foon- 
er,  may  be  theirs;  alfo  of  being  flain,  or  at  lead 
rer.dci'd  miferable  all  the  reft  of  their  Lives,  by 
their  Wounds  and  Lofs  of  their  Limbs  ? 

l(  now  ic  fljould  be  anfwer'd  that  the  Generous 
Thirft  afcer  Honour  fubdues  and  (lifles  all  the  con- 
trary Motions  in  their  Souls,  yet  even  this  proves 
a  Supreme  Diredion,  which,  by  fixing  thefe  Noble 
Sentiments  in  fuch  great  Subjeds,  brings  about  its 
own  wife  Ends  and  Purpoles.  But  forafmuch  as 
this  Paflion,  how  ftrongly  foever  it  affcds  thofe 
brave  FTc-roes,  is  in  itfelf  entirely  inept  thereto 
(for  no  Body  can  flatter  himfelf  that  all  thefe  EfFons 
to  get  Honour  fhall  infure  him  againft  a  Cannon- 
Bailer^  or  any  other  final  Wounds  ;)  ifnd  as  much 
as'they  value  the  Praife  of  Courage  and  Bravery, 
)ec  Dying  is  Dying,    and  confequently  a  thing  to 

be 
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be  feared  in  itfelf^  and  certainly  as  high  as  t?iie 
Glory  of  Arms  nv^y  be  extolled^  after  Death,  they 
cm  reap  no  Pleafurc  from  it^  the  rather  fince  they 
can  nor  be  ignorant  that  the  Honour  which  Men 
get  by  dying  in  the  Field  feldom  accompanies  any 
but  fuch  as  have  been  great  Generals  \  whilft:  oth.ers 
who  have  not  attained  to  fo  high  a  DegVee^,  altho' 
Brave  and  Valiant  in  their  Lives,  are  involv'd  in 
an  utter  oblivion  as  foon  as  dead,  their  Name  and 
Fame  being  bury'd  in  the  fame  Grave  with  their 
Bodies_,  whilft  none  but  their  Friends  or  their  defo- 
late  Widows  and  Orphans  lament  their  fudden  and 
immature  End. 

but  notwithftanding  all  this,  we  fee  manv^  and 
fuch  as  have  but  a  fm a  11  (hare  in  the  acquired  Ho- 
nour of  a  Vi(5iory,  in  cafe  they  fall  and  dye  in  the 
f^me,  and  who  might  otherwife  have  fpent  their 
Lives  with  Eafe  and  Plcafure,  abandon  themfelves 
to  the  Perils  of  War. 

Now,  to  afcribe  the  Caufe  of  fuch  a  noble  Cou- 
rage and  Bravery  to  meer  Chance^  is  a  very  un- 
grateful and  unworthy  Treatment  of  thofe  j:;rcat 
Men^  whofe  WMfdom  has  not  given  the  World  kfs 
matter  of  Admiration,  than  their  Courage. 

To  deduce  it  from  ftronger  Paffions,  is  likevi  ife 
not  poflible,  as  we  have  already  fhown,  becaufe 
the  fear  of  Death^  provided  that  they  may  live 
wichouc  Shame  or  Mifery^  is  the  llrongeft  of 
Padions  in  all  Men  whatfoever.  What  Reafon 
then  can  be  thought  of  for  all  this,  fave  only  the 
Supreme  Will  of  the  great  Diredor  of  all  things  ? 
who  has  infufed  into  the  Souls  of  fome  Men 
W'hom  his  Providence  has  marked  one  for  great  E- 
vencsj  the  right  Principles  of  a  true  Generoficy  and 
Couiage  ;  letting  them  fee  that  he  has  chofe  them 
out  of  an  infinite  number  of  other  Perfons,  and  laid 
^his  Obligation  upon   them  of  oppofmg  Tyranny 

Y  ;  and 
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and  abfolute  Power,  and  of  reftoring  to  their  own 
Country,  and  to  their  Friends  and  Allies,  thofe 
deareft  Bleflings  of  Religion  and  Liberty,  even  at 
the  hazard  of  their  own  Lives.  And  who  again 
has  made  others,  tho'  they  propofed  to  themfelves 
no  other  End  than  the  gratifying  their  own  Incli- 
nations, or  at  leaft,  acquiring  Riches  and  Glory, 
like  many  of  the  Heathens,  to  dcjfpife  Death  and 
Danger  in  a  moft  unconceivable  mannec  ;  where- 
by he  has  compelled  them,  tho'  infenfible  thereof, 
to  be  fubfervient  to  his  Providence  and  Adorable 
Purpofes. 

Sect.  VL     ConviBions   from  the  aforegoing 
Ohfervations, 

Let  him  that  has  hitherto  doubted  of  God*s 
Government ,  ferioufly  reflec^l  upon  this  Great 
Wonder,  and  fee  whether  he  can  deduce  that  which 
he  finds  true  by  Experience,  of  the  Courfe  of  thefe 
Paffions  and  Inclinations  in  Mankind,  from  an  ac- 
cidental Concurrence  of  Nerves  or  Fibres^  or  Hu- 
mours of  the  BoJy ;  or  from  any  Laws  of  a  ftupid 
Nature,  unable  to  propofe  to  itfelf  the  leaft  De- 
fign  in  all  its  Works ;  And  then  tell  us  how  it  can 
come  to  pafs,  that  upon  fuch  Principles,  thefe  Fun- 
ctions fo  neccffary  and  ufeful  to  humane  Kind,  and 
at  the  fame  time  fo  wonderful  too,  can  be  fo  con- 
itantly  difcharged  ;  and  that  in  all  Ages  the  fame 
Steadinefs  and  Uniformity  has  appeared  therein, 
which  can  never  be  applied  or  attributed  to  meer 
Chance  ? 


Sect. 
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Sect.  VI I.   The  Dcpre  of  Vrocreation, 

Can  any  Body  avoid  feeing  from  all  that  has 
been  faid,  that  the  Inclinations  inherent  in  Mens 
Minds^  as  corrupt  as  they   be,    and  applied  often 
to  wrong  ObjedSj  owe  their  Origin  to  fomething 
more   than    Humane   Wifdom  ?     Which,   having 
thought  fit  to  render  them  fubfervient  to  his  great 
Purpofes,  caufes  them  to  prevail  over  all  Obftru- 
dions  ^  to  which  end^  he  has  vouchfafed  to  qua- 
lifie  the  mod  Bitter  Things,  which   in  their   own 
Nature    can   produce  nothing  but    Averfion    and 
Terror,  with  the  mod  defirable  Charms,    and  to 
render  them,    as  I  may  fay.  Palatable,     with  an 
agreeable  Sauce  to  incline  our  Paffionsthereto^  not- 
withftanding  all  the   aforefaid  Impediments  ^  and 
to  the  end,  that  we   may  put  this  paft  all  doubr^ 
let  the  Atheift,    befides  what  we  have  juft   now 
faidj  about  the  Contempt  of  Dangers  ;  let  him,  I 
fay,  turn  his  Eyes  with  us  upon  that  Inclinaiion 
which  Men  feel   in  themfelves   towards  Procre- 
ation. 

Now  if  it  were  not  the  Will  of  the  great  Dire- 
dor  of  all  Things,  that  the  Race  of  Men^  which 
would  otherwife  end  in  each  Individual,  and  be 
quite  extind  with  the  Life  of  one  Man  only,  fhould 
be  fupported  in  their  Pofterity  ;  How  happens  it 
that  all  Living  Creatures  are  hurried  thereto  with 
a  PafTion  exceeding  all  others  ?  But  to  proceed  far- 
ther. How  is  it  conceivable,  when  in  the  bearing 
and  bringing  forth  of  Children,  Women  do  not 
only  undergo  fo  much  Trouble  and  Pain,  but  fre- 
quently vifible  Danger  of  Death,  that  there  fhould 
be  one  only  to  be  found,  that  would  venture  the 
(ame  a  fecond  time  after  once  having  made  the 
terrible  Experiment  ?  I  fay,  how  comes  all  this 
to  pafs,   if  ic  had  not  pleafed  the  great  Creator  to 

y  4  confirm 


540  '^^^  Religious  Philofopher. 

confirm  the  Words  which  he  fpoke  in  the  beginning 
of  the  Worldy  Gen.  \.  28.  Be  fruitful/ and  multiply, 
find  replenijh  the  Earth.  And  thus  to  fupport  the  Truth 
of  them  by  a  never-failingExperience.  In  vain  do 
we  feek  for  othpr  Reafons  thereof,  nor  can  any 
thing  feem  more  unreafonable  than  to  afcribe  this 
to  Chance  or  Ignorant  Caufes,  efpecially  if  we 
weigh  the  following  Circumftances ;  Can  any  one 
imagin,  that  it  is  without  Defign^  that  there  (hould 
be  made  juft  two  forts  of  Perfons  in  every  thing  a- 
like  to  each  other,  and  different  only  in  thofe  Parts 
that  are  required  for  Generation ;  and  that,  befides 
thefe  two^  we  know  well  enough,  chat  there  was 
never  any  third  ^ 

Sect.  VIII.    TVhy  we  have  not  treated  more  fully  and 
minutely  upon  the  Bufinefs  of  Generation, 

W  H  o  B  V  E  R  reads  this  will  perhaps  thing  it 
ftrange  that  we  have  not  fpoken  more  largely  con- 
cerning the  Affair  of  Procreation,  fince  the  Pro- 
vidence, Wifdom  and  Power  of  the  great  Creator 
fliines  forth  fo  irrefiftibly  and  glaringly  in  that 
whole  Matter.  But  they  may  be  pleafed  to  know, 
that  the  fame  Reafons  that  made  us  keep  filence,  or 
fpeak  fparingly  upon  many  other  of  the  foregoing 
Subje6ls,  fuch  as  the  manner  after  which  the  Sepa- 
ration of  the  Humours  is  made,  the  Tumifadion  or 
fwelling  of  the  Mqfcles,  the  Ufes  of  the  external 
Senfes,  the  Limits  of  the  fo  cabled  Senforium  Com- 
tnune^  and  many  more,  have  induced  us  likewife  to 
obferve  the  fame  Caution  here,*  vix^.  becaufe  the 
Truth  has  not  yet  been  confirmed  by  Experiments 
in  fo  fare  a  manner,  but  that  there  ftill  remain 
g  great  Variety  and  Pifference  in  Opinions  among 
f{ie  iJjioft  leartied  Men  concerning  them. 

S  E  C  l?y 
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Sect.  0K.  The  Trinciples  or  Stamina  of  Living 

Creatures, 

Whether  it  be  then,  that  the  firft  Principle, 
or  Stamen,  of  Men  are  to  be  fought  for  among  the 
Animalcula^    or  among  other  Particles  without  Life 
indeed^  but  put  into  Motion    (for  thus  differently 
arc  they  defined  by  fome  of  the  molt  famous  En- 
quirers into  NatureJ  which,  by  the  help  of  Micro- 
fcopes   are   difcover'd   in   Semine   Mafculino,   of  all 
Creatures  that  have  been  hitherto  examined  :  Whe- 
ther it  be  to  be  found  in  the  E^gs  of  the  Females, 
as  others  pretend  ;  or  laftly,  whether  it  be  that  the 
Coition  of  both  the  Sexes  is  necelTarily  required  to 
the  Formation  of  this  Stamen  ,•  all  which  we  do  not 
pretend  to  determine  here:    This  is  however  fure 
enough,  and  after  fo  many  Enquiries,  is  received 
by  all  the  Modern  Philofophers,    that  all   Living 
Creatures  whatever  proceed  from  a  Stamen  or  Prin- 
ciple, in  which  the  Limbs  and  Members  of  the  Bo- 
dy are  folded  and  wound  up  as  it  were  in  a  Ball  of 
Thread  ,  which,  by  the  Operation  of  Advenricious 
Matter  and  Humours,  are  filFd  up  and  unfolded,  till 
the  Structure  of  all  the  Parts  have  the  Magnitude 
of  a  full-grown  Body.     In  order  to  be  convinced 
thereof^  the  Reader  may  confult  the  Obfervacions 
of  the  great  Harvey^  both   upon   Men   and  Bcails, 
both  the  Fiviparous,    or   fuch   as   bring   forth  their 
Young  alive,  and  the  Oviparous^  or  thofe  that  lay 
Eggs;  in  his  Book  de  Generatione  Animalium.      And 
afcer  him  the  accurate  Malpighl^  in  che  Experiments 
he  makes  upon  the  Hatching  of  an  Egg,  and  the 
Formation  of  a  Chicken  in  the  Egg. 

Thus  we  find  the  firft  of  thofe  fpeaking  of  it  in 
his  ^^th  Exercitation  ,•  That  tlqe  Stamm^  to  the  b(!j% 
of  his  KfiowleJge,  before  he  bad  obferved  it^  was  ac- 
fQUnt^d  hj  no  J^odj  tc  be  she  frfi  Origin  of  the  Chicken. 

And 
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And  Malftgbi  fpeaks  of  it  in  the  following  manner : 
Wherefore  it  mufi  he  avned  that  the  Siamen-^of  a  Chicken 
is  already  in  the  Egg  before  the  Hatching :  and  therefore 
wufi  have  proceeded  from  a  Higher  Caufe  after  the  fame 
manner^  as  in  the  Eggs  of  Tlants,  Thus  he  makes  an 
entire  Analogy  between  the  Stamina  of  Living  Cra- 
tures  and  the  Seeds  of  Plants :  In  which  laft  he  is 
likewife  wont^  for  the  fame  Reafon,  to  mention 
fome  Parts  by  the  Name  of  the  Uterus,  Placenta,  and 
the  like^  which  are  only  proper  to  Living  Crea- 
tures. 

It  fiiall  fuffice  here,  to  have  quoted  thofe  two 
great  Men  for  the  Confirmation  of  the  Truth  of 
what  has  been  before-mention'd^  fmce  they  feem  to 
have  been  the  firft  Difcoverers  thereof:  And  fince 
all  the  Great  Naturalifts  of  this  Age  have  been  con- 
vinced thereby,  and  by  their  own  further  Experi- 
ments, that  the  Beginning  of  all  Creatures  confifts 
in  a  Stamen^  as  may  be  (hewn  in  nucnberlcfs  Places 
of  their  WritingS3  which  thofe  that  pleafe  may  have 
recourfe  to. 

1  would  have  been  fomething  more  particular 
upon  this  Subjed  here,  which  feems  to  be  the  pro- 
per Place  for  handling  it :  But  forafmuch  as  the  en- 
creafe  and  growth  of  Animals  from  thefe  little 
Stamina^  may  receive  a  great  Light  from  thofe  of 
Plants,  which  may  be  found  in  every  Seed  ;  I  chufe 
rather  to  refer  my  Reader  to  Contemplation  XX lU. 
where  I  exprelly  treat  of  that  Subjed  j  or  rather 
to  the  Ohfervations  upon  TlantSy  of  thofe  famous 
Philofophers  Meffieurs  Grew  and  Malpighi^  where 
he  may  find  Experiments  enough,  to  (hew  that  a 
Plant  is  produced  from  a  Stamen,  and  a  living  Crea- 
ture from  a  like  Stamen  ^  or,  to  fpeak  in  their  ufual 
Language,  is  unfolded,  as  we  fee  in  a  Silk-worm, 
where  the  Butterfly  comes  out  of  the  Aurelia,  in 
which  all  the  JParts  of  the  Butterfly  are  involved  or 
|:oird  up.     Sse.  Malftghi  de  Bomhyce. 

And 
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And  fince  we  have  already  an  Experimental  Cer- 
tainty, that  a  Male  and  Female  Creature  are  ne-^ 
ceffary  toward  the  Procreation  of  another  of  the 
like  Species ;  I  leave  it  to  thofe  that  have  the  Op- 
portunity of  carrying  their  Enquiries  farther^  whac 
is  performed  by  each  of  'em  in  particular,  towards 
Generation  ;  as  likewife^  whether  in  the  Egf:  of  a 
Female,  the  folid  Parts  of  the  Stamen  of  the  future 
Creature  are  to  be  found  ^  and  whether  it  be  im- 
pregnated and  vivified  by  the  Semen  Mafculinum, 
and  brought  into  Motion  agreeable  to  the  Laws  of 
the  Sdoiinal  Matter. 

This  leems  to  have  acquired  fome  degree  of  Pro- 
bability y  forafmuch  as  we  know  that  the  Body  of 
a  Man  does  not  only  confift  of  Solid  and  Fluid 
Parts,  but  is  likewife  endowed  with  certain  Laws, 
purfuant  to  which  all  the  Parts  are  moved;  fo  that 
thereby  the  fame  Bread,  which  at  firft  according 
to  the  Laws  to  which  'twas  Subjeft  in  the  Plant, 
was  Wheat  or  Rye,  being  afterwards  eaten  by  a 
Pullet,  does,  according  to  ocher  Laws,  become  Pul- 
lets Fielh,  and  finally  this  Pullet  being  again  Con- 
verted into  Humane  Food,  becomes  the  Flefli  of  a 
Man :  and  fo  in  other  Cafes. 

This  might  caufe  fome  Sufpicions,  whether  that 
which  is  difcover'd  by  the  help  of  a  Microfcope 
in  Semine  MafcuUno  (which  the  accurate  Verbeyen^ 
Tart  II.  p.  69.  alTerts  to  be  Particles  put  in  Motion, 
and  not  the  Stamina  of  Living  Creatures)  may  not 
be  that  Matter,  which,  according  to  the  Laws  that 
the  great  Creator  of  ail  Things  has  produced  in 
every  particular  Man  and  Beaft,  being  put  into 
Mo'iion  (and  like  Fire  that  kindles  other  Matters, 
or  Yeaft  that  ferments  other  Liquors,  and  moves 
them  according  to  its  own  Laws)  does  propagate 
and  maintain  the  Laws  of  the  required  Motions  in 
other  Subftances :  Whereupon  the  Obfcrvation  of 
^r.  Hartfoker^  as  related  by  the  faid  Verbejeny  are 

very 


34+  ^f^  Religious  Philofopher. 

very  remarkable;  it  appearing  thereby^  that  this 
niov'd  Matter  in  Semine  Mafculino^  does  preferve  its 
Motion  fome  Hours  in  the  Cold^  but  in  the  Heat 
it  foon  difappears.  This  feems  better  to  agree  with 
Particles  that  evaporate  with  Warmth,  than  with 
Animalculx^  which  ufually  ftand  in  need  of  ir,  and 
are  firft  produced  by  Warmth  ;  at  leaft,  if  we  fup- 
pofe  thefe  Particles  to  be  diverted  of  Animal  Life, 
and  to  be  only  Matter  pu(  into  Motion^  this  abfurd 
Confequence  may  be  prevented,  namely,  that  in 
the  Semine  Mafculino  of  every  Creature,  there  muft 
be  a  Thoufand  loft  for  one  that  comes  to  *good. 

Experience  does  likewife  feem  to  confirm  the  faid 
Hypothefis  (that  from  the  Female  proceeds  the 
Matter,  and  from  the  Male  the  Particles  thjit  pro^ 
pagate  the  Laws  of  Motion  therein)  forafmuch  as 
a  Mule  is  produced  from  the  Coicion  of  a  Horfe 
and  an  Afs;  and  fo  in  other  Mixtures  of  different 
Species.  The  above-mention'd  Mr.  Verheyen^  P-  7t. 
may  be  confulted  hereupon.  But  this  may  (uffice 
for  Probabilities,  fince,  as  far  as  I  know,  no  Body 
has  yet  been  able  to  give  us  an  entire  Decifion  of 
this  Matter. 

Sect.  X.  ConviBions  from  the  foregoing  Ohfer^ 

'uations. 

Only  forafmuch  as  it  is  now  found  to  be  expe- 
rimentally true  in  almoft  all  kinds  of  Plants  and 
Living  Creatures,  that  have  been  enquired  into, 
that  the  former  have  their  Origin  in  a  Seed,  and 
the  latter  in  Stamina ;  but  none  from  meer  acci- 
dental Caufes,  as  Corruption  and  the  like,  Lean* 
not  upon  this  occafion  forbear  entreating  the  un- 
happy Atheilt,  if  any  Convidbions  will  yet  faiisfy 
him,  that  he  would  be  pleafed  ferioutty  to  re- 
flet^ on  all  thefe  things  by  himfelf,  and  then  pro- 
jiounce,  whether  mere  Chance,  or  other  Caufts  igrr 

jioran^ 
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norant  of  what  they  did,  when  they  thus  aSed, 
could  produce  all  thefe  Stamina  of  Men  (not  to 
mention  here  the  Seeds  of  Planes  and  Eggs  of 
other  Creatures)  with  fo  much  Arc  and  in  fo  great 
a  Number;  and  could  infert  and  fold  up  all  the 
Liinbs  and  joints  of  fuch  a  wonderful  Machine, 
as  is  the  Humane  Body,  in  fo  nice  and  accurate 
a  manner,  that  the  fame  fhould  be  fill'd  up  and 
nouriflied  by  Juices,  or  (to  ufe  the  common  Tech- 
nical Word)  having  expanded  or  unfolded  it,  would 
bring  this  Body  into  fuch  a  Difpofiiion  and  Stu- 
(5ture  as  is  neceflary  for  fo  many  great  Purpofes 
for  which  it  is  formed. 

The  Atheift  cannot  be  ignorant  how  many 
Learned  Men  have  openly  acknowledged  in  their 
Writings,  the  Almighty  Power  of  the  great  Crea- 
tor, upon  enquiring  into  thefe  his  wonderful  Works 
and  Produdions  of  Men,  Beafls  and  Plants  from 
fuch  feeming  inconfiderable  and  contemptible  aSIt^- 
mina.  Now  then  one  of  thefe  two  things  muft  be 
true  ;  either  that  it  is  a  certain  and  undeniable 
Demonflraticn  of  a  God;  or  that  fo  many  famous 
Men,  are  utterly  ignorant  wherein  the  Strength  of 
fuch  a  Proof  confifts,  and  are  therefore  to  be  ac-' 
counted  compleat  Vifionarks^  if  not  mere  Fools. 
This  lafl:  mull  be  aflerced  by  the  Atheift  concern- 
ing moft  of  the  famous  Undertakings  of  the  late 
Age,  or  elfe  he  muft  abondon  his  unhappy  Prin- 
ciples :  Let  him  thtrefore  confider  with  himfelf, 
for  what  he  himfelf  muft  pafs,  with  all  Rational 
and  Equitable  Perfons. 

Sect.  XL  Several  Difficulties  removed, 

N  o  w  that  a  Stamen^  which  perhaps  at  firft  con" 
tained  nothing  more  than  the  Quantity  of  a  little 
Grain  of  Sand,  and  perhaps  lefs,  can  be  unfolded 
or  expanded  to  the  Magnitude  of  a  Humane  Body 

of 
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of  Six  Foot  long,  a  Mathematician  will  freely,  and 
even  an  Atheift  himfelf,  if  he  underftands  any 
Thing  of  the  Mathematicks,  muft  confefs.  But 
forafmuch  as  others,  and  even  fo me  well-meaning 
Chriftians,  cannot  eafily  conceive  this  great  Ex- 
panfion  of  fuch  a  fmall  Stamen^  and  may  therefore 
think  it  impoffible,  ic  feems  proper  and  ufeful  tooj 
to  remove  chis  Difficulty,  by  Ihewing  the  poflibility 
thereof. 

Let  it  therefore  be  fuppofed  ; 

I.  That  the  Divine  Power  can  divide  a  deter- 
minate Quantity  of  Matter  (for  inftatice,  a  little 
Grain  of  Sand,  or  any  Thing  lefs)  into  fo  many 
Parts,  and  more  than  any  Man  can  exprefs  by  a  de- 
finite Number.  No  Body  can  deny  this  j  and  even 
an  Atheift  muft  acknowledge,  that  in  refped  to 
this  Grain  of  Sand,  fuch  a  Divifion  or  Separation 
of  Parts  does  neither  include  a  Contradidion,  nor 
any  Impoffibility  in  itfelf. 

II.  That  a  Foot  being  divided  into  ten  Parts, 
each  of  thofe  Parts  may  contain  a  Hundred  Grains 
of  Sand  \  which  many  other  do  admit  with  us, 

III.  That  the  Body  of  a  Man  which  is  Six  Foot 
high,  may  be  fuppofed  to  contain  in  it  Six  Cubical 
Feet ;  which,  allowing  for  the  Cavities  therein, 
may  be  a  pretty  juft  Calculation. 

IV.  Now  fince  loo  Sands  do  compofe  the  tenth 
Part  of  a  Foot  in  length,  which  we  will  here  call 
an  Inch_,  and  there  are  ten  fuch  Inches  in  a  Foor^ 
a  Thoul'and  Sands  will  go  to  the  length  of  one 
Foot ;  and  confequently  (fuppofing  for  conveni- 
ence-fake, the  Sands  to  be  fo  many  little  Cubes 
j,ooo,ooojOoo  or  (to  exprefs  this  Number  wich 
more  Brevity,  or  the  Unite  wich  nine  Cyphers)  lo^ 
Sands  do  compofe  one  Cubical  Foot,  which  being 
multiplied  by  Six,  makes  the  whole  number  of 
Sands,  that  may  be  contained  in  a  Humane  Body 

of 
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of  Six  Foot  in  length,  amount  to  6^000,000,000,' 
or  60^ ;  from  whence  it  appears,  that  in  cafe  fuch 
a  Stamen,  no  bigger  than  a  fmall  Grain  of  Sand, 
were  divided  into  6,000,000,000,  of  Parts,  one 
Particle  of  the  faid  Sand  might  be  placed  in  eacht 
fpace  of  a  Sand  in  that  Body. 

V.  Now  to  proceed  further,  fmce  it  appears  from 
the  XXVI.  Contemplation,  §.  16.  of  Mr,  Leuwenboek, 
that  TTTT  of  the  length  of  a  Sand,  is  the  utmoft  that 
can  be  diftinguilhed  by  a  Microfcope  ;  to  the  end, 
that  we  may  nqt  take  any  Quantity  that  may  be 
juftly  fufpeded  of  not  being  diftin<&ly  vifible,  let 
us  take  the  ttIt  of  this  length ;  fo  then  ttvtttt  of  a 
Sand's  length  is  incapable  of  being  diftindly  view- 
ed by  any  Microfcope.  Since  then  there  go  10*  *  of 
fuch  Particles  into  the  Compofition  of  one  Sand, 
there  will  be  6027  of  fuch  little  Cubical  Spaces  in 
a  Humane  Body  of  Six  Foot  in  length ;  but  by  rea- 
fon  of  their  Smallnefs,  they  will  be  undiftinguifh- 
able,  even  with  the  beft  Microfcopes. 

Now  if  we  fuppofe  that  in  each  of  thefe  fmall 
Spaces,  there  be  a  Million  of  Parts  in  one  Sand, 
there  will  go  to  the  Compofition  of  the  afore-men- 
tion'd  Body  60^*  of  the  like  Particles  of  Sand. 

VI.  Now  in  cafe  the  Stamen  cf  a  Man,  which 
we  have  fuppofed  to  be  as  big  as  a  fingle  Grain  of 
Sand,  were  divided  into  fo  many,  or  into  60*' 
Parts ;  its  Parts  may  be  fo  difpofed  and  expanded, 
that  in  each  fmall  Space  of  a  Humane  Body  of  Six 
Foot  in  length  (which  Parts,  by  reafon  of  their 
Smallnefs,  have  not  yet  been  able  to  be  diftin- 
guilhed by  the  fineft  Microfcope)  there  may  be 
contained  a  Million  of  fuch  Particles  of  Sand.  And 
fmce  the  Interftices  between  the  Particles  of  the 
Stamen  are  yet  fo  much  fmalier  than  the  aforefaid 
little  Spaces,  they  will  be  yet  lefs  vifible  thro*  a 
Microfcope,  and  confequently  almoft  invifible  to 
the  naked  Eye  y  certainly  in  no  manner  diftinguifh-^ 
able.  VII.  And 
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VII.  And  thus  it  appears  to  be  poffible,  that  fuch 
a  fmall  Stamen^  no  bigger  than  a  Sand,  may  be  ex- 
panded and  brought  to  the  Analogous  Compofitipn 
of  a  Humane  Body  of  Six  Foot  long  ;  which  Body, 
in  its  whole  Matter,  did  not  contain  more  than  the 
quantity  of  this  fingle  Sand,  yet  in  fuch  a  manner,  ^ 
that  there  was  not  one  vifible  Place  therein  fo  fmall,  ^ 
in  which  there  were  not  contained  more  than  a 
Million  of  Particles  of  this  little  Stamen :  Between 

all  which  Particles,  there  were  flill  remaining  fo 
many  Interftices  or  Vacuities,  that  this  Body,  which, 
by  reafon  of  its  Lightnefs,  might  be  deemed  little 
more  than  a  Shadow,  can  be  fo  filled  with  flowing 
and  adventitious  Parts  fixing  themfelves  in  thefe 
Interftices,  a:nd  Cloathing  as  it  were  the  Parts  of 
this  Stamefty  that  it  at  laft  attains  to  the  Weight  and 
Size  of  a  Common  Body  of  a  full  grown  Man. 

VIII.  And  to  the  end,  that  no  one  may  be  fur- 
prifed  at  thefe  minute  Divifions  of  the  quantity  of 
a  Grain  of  Sand,  he  will  find  in  FrofeJJor  Keil's  In^ 
troduBion^f.  ^f.  fomething  that  may  appear  much 
more  wonderful  to  him,  of  which  however,  the 
Poffibility  is  there  demonftrared  •  'vixj.  How  not  on- 
ly a  Body  of  Six  Foot  in  length,  but  even  that  im* 
menfurable  Space,  containing  in  its  Circumference 
the  Starry  Heavens  ^  or  even  a  much  larger,  if  you 
pleafe,  may  be  filled  and  obfcured  by  the  Du(l  of 
one  finale  Grain  pf  Sand,  after  fuch  a  manner,  that 
not  fo  much  as  a  Ray  of  Light,  tho'  never  fo  fine, 
(hall  be  able  to  pafs  between  the  Parts  of  that  Sand  : 
Imagine  then  how  far  this  furpafles  all  that  we 
have  fuppofed  to  happen  in  a  Humane  Body. 

IX.  To  prove  this  by  a  like  Experiment,  we 
fhall  fliow  in  our  Contemplation  upon 
Llghty  that  a  Particle  of  the  Tallow  of  a  Candle, 
not  exceeding  the  qumtity  of  a  fingle  Grain  of  Sand, 
is  really  and  adually  divided  into  many  more  than 
the  aforefaid  60"  Parts. 

To 
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To  demonftrate  this  very  briefly  here,  you  will 
find  in  the  juft  now  mention'd  Contemplation,  that 
a  Cubical  Inch  of  Candle-Tallow,  does  emit  or 
yield  the  Number  of  269617040"*"  Parts  of  Light. 
Now^  according  to  Numb,  IV.  here  above,  there 
are  1000,000  Sands  in  the  quantity  of  fuch  a  Cu- 
bical Incbj  and  confequently  there  proceed  from  a 
Particle  of  Tallow,  of  the  bignefs  of  one  Sand^ 
26961^040''*  Parts  of  Light. 

And  according  to  Numb.  VI.  the  Stamen  that 
was  likewife  of  the  fize  of  a  Sand,  was  fuppofed 
to  be  divided  into  60'^  Parts. 

By  which  number  of  the  like  Particles,  which 
proceed  from  the  quantity  of  a  Sand,  or  are  divi- 
ded into  i696i7040''*  Parts,  there  will  proceed 
449;6i73  with  a  little  Fradion.  From  whence  it 
appears,  that  each  little  Particle  of  this  Stamen, 
how  fmall  foever  it  may  be  (to  take  a  round  num- 
berj  may  be  ftill  divided  into  44,  and  very  near  45* 
Millions  of  Parts  ^  before  each  of  them  arrive  to 
the  Smallnefs  of  one  of  the  Particles  of  Light,  that 
continually  flows  frgm  a  Burning-Candle. 

Now  that  thefe  exceeding  fmall  Particles  are  not 
urineceflary,  on  account  of  their  Smallnefs,  but  are 
made  ufe  of  to  great  Purpofes  in  the  Univerfe, 
(hall  be  hereafter  Demonftrated  in  our2^th  Con- 
temflation  ;  as  it  is  manifeft  from  thofe  of  Fire, 
which  are  found  every  where  in  the  vifible  World, 
and  are  made  ufe  of  by  the  great  Governour  there- 
of, for  fuch  wonderful  as  well  as  terrible  Ends. 

And  thus  will  it  appear  plain  enough,  as  I  think,' 
that  in  fuch  Expanfion  and  Divifion  of  this  Stamen^ 
we  do  not  come  near  to  that  minutenefs,  into 
which  we  fee  experimentally  that  other  Bodies  in 
the  World  may  be  divided. 

Vol  L  X  Sect. 
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Sect.  XII.  ConvlBions  from  the  foregoing  Ohfer^ 

"vations, 

W  E  do  not  here  pretend  to  determine  the  man- 
ner that  God  has  been  pleafed  to  make  ufe  of  in 
the  Expanfion  of  his  Created  Stamina ;  we  muft 
leave  that  to  his  infinite  Wifdom,  whofe  Ways, 
herein  efpccially,  are  infcrutable^  or  paft  finding 
out  ,•  nor  have  we  had  any  other  view  in  what  we 
have  faid  concerning  it  in  the  foregoing  SeBion, 
than  to  convince  the  Atheifts,  that  they  had  a  Ma- 
ker, and  to  fet  Things  in  a  fomewhat  clearer  Light 
before  the  Eyes  of  fuch  Chriftians  that  arc  not  juft 
accuftom'd  to  compute  thefe  Matters  after  the  man- 
ner of  Mathematical  Propofitions ;  and  therefore 
might  find  fomeDifficuky  in  expanding  fuch  a  Small 
Stamen  to  the  fimilar  State  of  a  full  grown  Body. 

Let  then  an  unhappy  Philofopher^  who  will  not 
yet  confefs  an  All-ruling  God,  from  what  has 
been  faid  before  ^  Let  him,  I  fay,  retire  to  fome 
folicary  Place,  and  ferioully  contemplate  his  own 
Body,  and  then  judge,  whether  it  could  poffibly 
come  to  pafs  without  a  wife  Direction,  that  from 
lb  fmall  and  tender  a  Stamen^  expanded,  filled,  or 
fluffed  out  and  cloathed  with  other  Matter,  a  Body 
fo  wonderfully  formed  and  adapted  to  fo  many 
Ufes  in  all  the  Limbs  and  Parts,  has  been  produced. 
What  is  there  in  a  Watch,  and  in  the  adjufting  of 
all  its  Wheels,  Springs,  &a.  that  can  be  compared 
to  the  wonderful  Formation  of  a  Humane  Body  ? 
And  yet,  was  ever  any  Man  fo  Senfelefs^  or,  to 
fpeak  in  fofcer  Terms,  fo  deplorably  Unhappy,  that 
lie  fliould  dare  to  maintain,  in  the  prefence  of  un- 
deritanding  Perfons,  that  the  Watch  which  he  car- 
ries in  his  Pocket  was  framed  in  that  manner,  with- 
out any  Wifdom  or  Defign? 

S  ^  CT. 
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S  E  c  T.  XIII.  Tranfitlon  to  a  Demonfiration  againjt 

Chance, 

B  u  T  as  little  as  we  know  touehing  the  manner 
of  the  Production  of  Humane  kind  j  yec  in  what 
we  daily  fee  thereof  (rho'  fcarce  obferved  by  any^ 
there  is  a  very  remarkable  and  ftrong  Proof  of  a 
DiviB^  Providence,  adapting  all  Things  to  its  wife 
Purpofes,  and  a  plain  Demonfiration,  that  the 
World  is  by  no  means  governed  by  Chance. 

Before  I  propofe  it,  I  find  myfelf  obliged  to  ac- 
quaint my  Reader,  that  the  Difcovery  thereof  is 
owing  to  the  Ingenuity  of  Dr.  Arbuthnot^  a  famous 
Mathematician^  Member  of  the  Royal  Society,  and 
Phyfician  in  Ordinary  to  the  late  Queen  of  Eng- 
landy  who  has  been  fo  kind  as  to  tranfmit  it  to  me 
thro'  the  Hands  of  Mr.  Burmt^  the  worthy  Son  of 
the  late  Biihop  of  Salisbury,  fo  famous  and  fo  well 
known  to  the  Learned  World ;  the  which  Mr. 
Burnet  is  likcwife  himfelf  a  great  Mathematician^, 
and  Fellow  of  the  faid  Society,  and  has  allowed 
me  the  Honour  to  adorn  this  Treatife  therewith. 
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Sect.  XIV.  A  Table  of  the  Number  of  Males  and 
Females  Chriftend  yearly  in  London  in  82  Tears, 


Ann. 

Males. 

Females. 

Ann. 

>dales. 

Females. 

1619 

5218 

4683 
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30 

4858 
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51 

4422 

4102 

72 
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V" 
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73 
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33 
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4839 

74 

6111 

58ZJ 

34 
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35 
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,, 
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77 
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81 
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41 

5470 

5'2oo 

82 
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42 
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83 
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43 
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84 
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44 
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85 
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46 
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87 
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47 
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88 
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48 
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49 
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51 
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53 
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94 
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54 
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55 
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96 
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56 
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97 
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57 
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98 
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58 
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99 
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59 
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I 
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61 
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2 
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62 
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3 

77^5 

76S^ 

^^ 
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4 
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5738 

64 

6041 

5681 

5 
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4858 

6 

795i 
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66 

4^78 
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7 
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67 
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9 
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■       6B 

^073 

55^0 

8 

7840 
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6^ 

6^oS 
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10  1 

7540 
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In  this  Table  it  is  remarkable  : 

I.  That  at  London^  in  thefe  82  following  YearSj 
the  number  of  Males  has  exceeded  that  of  Females 
every  Year. 

11.  That  the  Difference  thereof  has  always  lain  be- 
tween X  TermSj  nor  far  from  one  another.    So  that, 

III.  There  were  always  more  Males  born  than 
the  half  Children  amounted  to  in  one  Year.     And, 

IV.  That  the  Number  of  the  Males  never  exceed- 
ed that  of  the  Females  fo  far,  that  almoft  all  the 
Children  fliould  be  Males. 

'S'E  c  T.  XV".  A  yuigment  upon  the  [aid  Table, 

N  o  w,  forafmuch  as  by  Sea  and  Land- Fights,  by 
other  dangerous  Occafions,  and  efpecially  by  a 
more  irregular  way  of  Life  among  the  Men,  a  much 
greater  number  of  them  do  daily  Perifli  than  of  the 
Women^  by  fuch  Diftempers  as  are  peculiar  to  them; 
can  it  be  thought  that  it  happens  without  a  particu- 
lar Direction  of  Providence,  that  there  are  con- 
ftantly  more  Men  born  than  Women  ? 

And  (which  is  wonderful)  that  there  are  juft  fo 
many  more,  that  there  ftill  remains  for  every  Wo- 
man  a  Man  of  her  own  Age,  in  her  own  Country, 
and  of  equal  Condition  to  her ;  This  is  confirmed 
by  a  perpetual  Experience,  to  the  Satisfadion  of 
every  one  that  makes  ufe  of  his  Reafon. 

From  whence  Dr.  Arbuthnot  obferves,  it  feems  a 
plain  Confequence,  that  Voligamy^  or  the  marrying 
of  more  Wives  than  one,  is  as  oppofite  to  Nature, 
to  the  Government  of  the  World,  and  the  common 
Intereft  of  Mankind^  as  it  is  contrary  to  the  parci- 
lar  Laws  of  every  Country ;  becaufe  if  one  Man 
has  feveral  Wives,  fo  many  other  Men  muft  remain 
without  them  ;  befides  that  it  (hould  feem  that  ma- 
ny Women  cannot  be  fo  well  impregnated  by  one, 
as  each  Woman  by  her  own  Husband. 

Z  5  Sect^ 
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Sect.  XVI.  The  fir fi  Mathematical  Demon firathn  that 
the  World  is  not  governed  by  Chance, 

B  u  T  to  come  finally  to  the  cbiefeft  Proof  that 
may  be  drawn  from  hence,  againft  an  Accidencal 
Caufe ;  fince  Dr.  Arbuthnot's  Bufmefs  would  not  al- 
low him  to  follow  this  Table  in  all  its  Particulars, 
and  from  thence  to  form  a  Calculation  (which,  ac- 
cording to  the  common  manner,  would  have  re- 
quired the  continual  Labour  of  feveral  Months,  as 
is  well  known  to  thofe  that  are  vers'd  in  the  Com- 
putation of  the  Games  of  'Chance  or  Hazard)  he 
therefore  fuppofes  for  Convenience-fake  : 

I.  That  if  an  equal  number  of  Pieces  of  Money 
were  thrown  up  into  the  Air,  the  Chance  of  their 
falling  Crofs  or  Tile^  as  it  is  commonly  called,  would 
be  equal ;  fo  likewife  among  any  equal  number  of 
fo  many  Children,  there  would  be  juft  as  many 
Males  2ls  Few^/tfj  born  in  the  World,  if  thofe  Births 
happened  by  meer  Chance, 

II.  This  Gentleman  (hews,  that  if  a  Perfon  (whom 
we  fiiall  call  A)  (hould  have  laid  the  Wager  P,  that 
in  toiling  up  fome  thoufand  pieces  of  Money, 
there  would  have  fallen  as  many  Crofs  as  Pile,  the 
faid  A  would  have  had  a  very  fmall  Chance  of  win- 
ning his  Wager  D  •  and  that  the  value  of  his  Chance 
would  have  been  much  lefs  than  i.  cf  D. 

III.  But  becaufe  the  former  Suppofition,  that  the 
Number  of  Males  and  Females  is  yearly  equal,  does 
too  much  leffen  the  Chance  of  A^  that  lays  fuch  a 
Wager  ^  Dr.  Arbuthnot  does  again  advance  that  in 
order  to  make  good  fuch  Diminution,  the  Chance 
oi  A  (which  is  otherwife  fliewn  to  be  of  much  lefs 
value  than  f  the  Wager  of  D,  every  Year,  or  every 
Time)  is  now  really  fo  much  greater,  and  its  va- 
lue is  Gompleatly  -%  of  D, 

IV«  This 
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IV.  This  being  now  laid  down^  if  aPerfon  (whofe 
Chance  is  i  of  D)  fliould  wager  that  fuch  a  thing 
fliould  happen  82  times  to  one  ;  or  rather,  that  there 
fliould  be  as  many  Females  as  Males  born  every  Year 
for  82  Years  together,-  as  he.  had  wager'd  before^ 
that  there  fliould  be  fo  in  one  Year  ;  they  who  un- 
derftand  the  Computations  of  Hazard  or  Chance, 
know  that  this  Chance  will  be  as  I  eighty-two  times 
multipliied  into  itfelf,  and  afterwards  with  D  ;  or 
that  there  is  fo  great  a  Number  (as  is  required  when 
the  double  Number  of  82  times  multiplyed  by  itfelf, 
and  the  Unit  fubftraded  from  \zf  againfl;  One  that 
the  fame  fliould  not  come  to  pafs  by  Chance  after 
this  manner;,  82  times  together :  Which  therefore 
makes  a  Number  of  2^  Numerical  Figures  following 
each  oth^r^  the  firft  five  whereof  are  48^97;  as 
may  be  proved  by  the  Logarithms  with  very  little 
trouble.  They  that  would  know  it  more  exaclly, 
may  compute  it  farther  by  the  faid  Logarithms ;  or 
elfe  multiply  the  double  Number  82  times  by  itfelf, 
and  fubflrad  the  Unit. 

Now  in  cafe  it  is  fo  many  againft  one,  that  this 
fliould  not  happen  \n  London  82  Years  together  ;  let 
any  one  experienc'd  in  Calculations  confider^,  how 
great  a  number  there  will  be  againft  one,  that  the 
fame  thing  don't  happen  throughout  the  whole 
World;,  and  fo  often  in  82  Years  following,*  and 
then  let  him  judge^  whether  it  can  be  believed  that 
Chance  has  any  place  here :  For  that  this  has  really 
happened  many  Ag^s  together^  and  in  all  Places  of 
the  World,  may  be  maintained  with  great  Probabi- 
lity, becaufe,  that  in  all  Times,  and  in  all  Places, 
the  Men  are  expofed  to  more  Dangers  than  the 
Women  \  and  neverthelefs  there  will  be  found  in 
all  Countries  M^n  for  IVomen,  and  Women  for  Men, 
pi  equal  Age  and  Condition. 

Tj  ^  Sect. 
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Sect*  XVll.  The  Difficulties  and  OhjeBions  that  fome 
may  make  again fi  thefe  Calculations  anfwerd. 

Thus  far  Dr.  Arbuthnot^  whofe  brief  Remarks 
upon  what  has  happen'd,  according  to  this  Table^ 
is  fo  ftrong  a  Proof  of  a  wife  Government  of  the 
World,  that  the  fame  ought  fully  to  fatisfie  every 
one  who  underftands  this  Calculation.  But  fince 
fome  AtheiftSj  willing  to  evade  the  Force  of  this 
Argument^  might  ftart  the  following  Objedion  ; 
That  Dr.  Arhuthnot,  to  avoid  trouble,  fuppofes  the 
Chance  of  one  who  lays  a  Wager^  that  fuch  a  thing 
fhould  happen  in  one  Year  to  be  as  t  I>  ,  and  that 
it  does  not  agree  juft  literally  with  the  Table ;  let 
them  knoWj  that  the  fole  Miftake  that  can  be  faid 
to  be  made  therein^  is  only  this ;  That  this  Gentle- 
man allows  too  much  to  thofe  that  alTert  a  Chance 
in  thefe  Matters,  by  fuppofmg  the  Odds  to  be  f  £> ; 
and  that  therefore  the  Number,  that  according  tp 
his  Hypothecs  ftands  againft  One,  is  much  fmailer 
than  would  be  produced  upon  thefe  Grounds  by  a 
more  accurate  Computation,  in  cafe  he  could  have 
allowed  the  neceffary  time  for  making  it.  This  is 
obvious  to  all  that  underftand  this  Computation, 
fincCj  allowing  his  Adverfary  the  half  of  the  Chan- 
ces, he  will  win  if  there  be  only  more  Pieces  of 
Money  falling  Crofs  or  Pile,  or  more  Males  than 
Females  born ,  without  any  Limitation,  when  the 
Number  of  the  Pieces,or  of  the  Children  is  unequal,- 
and  in  an  equal  number  of  Pieces,  or  of  Children, 
the  Adverfary  would  over  and  above  have  for  him- 
felf  the  half  of  all  thofe  Chances  which  an  equal 
Number  of  Crofs  and  Pile,  or  an  equal  Number  of 
Males  and  Females,  (hould  give  :  Whereas,  accord- 
ing to  the  Table  (by  reafon  of  the  Limitations,  be- 
tween which  the  Majority  of  Males  is  really  found) 
Si  great  many  Chances,  in  which  there  are  more 
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Males  than  Females^  would  make  them  lofe^  as 
alfo  all  the  Chances  which  an  equal  Number  of 
both  would  produce  ;  Which  does  not  want  to  be 
Demonftrated  for  fuch  as  are  only  experienced 
in  the  beginning  of  thefe  Calculations.  1  thought 
it  my  Duty  to  add  this^  in  order  to  clear  the  (aid 
Calculation^  which  indeed  is  ftrong  enough,  but 
was  however  framed  with  a  Defign  of  not  fpending 
too  much  Time  upon  it,  from  all  the  Objections  of 
fuch  as  pretend  to  cavil  at  it. 

And  all  that  we  have  here  faid,  'viz,.  that  I)r. 
Arhuthnoty  to  avoid  the  Trouble  and  Time  that  fo 
nice  a  Calculation  would  have  required,  has  gran- 
ted his  Adverfaries  much  more  than  was  neceffary ; 
may  vifibly  appear  from  the  Calculation  which  thac 
moft  ingenious  Mathematician  Mr.  ^Sgravefande 
(Profeffor  of  Mathematicks  at  Leyden  )  has  been 
pleas'd,  after  a  particular  manner,  to  make  upon 
it  ^  by  which  the  ufual  Method  neceffarily  required 
in  the  Difcuffion  of  this  Matter,  and  in  which  a 
vaft  deal  of  Pains  and  Time  is  taken  up,  is  extream- 
ly  abridged. 

Sect.  XVIII.  A  fecondy  and  more  accurate  Mathe- 
matical Demonfirationy  that  the  World  is  not  govern  d 
by  jCbance. 

This  Gentleman  therefore  refolving  not  to 
confine  himfelf  to  any  particular  Hypothefis,  and 
with  a  clofer  view  to  the  Numbers  of  the  Table 
itfelf,  in  order  to  difcover  that  Number  Handing 
againft  One,  that  what  happened  in  London  in  the 
above-mention'd  82  Years,  would  not  have  hap- 
pen'd,  if  it  had  been  the  meer  refult  of  Fortuitious 
Caufes ,  adds  up  all  the  Children  born  in  thofe 
8i  Years,  in  one  Sum  together,  and  finds  thac  the 
Sid  part  thereof  amounts  to  11419;  which  Num- 
ber is  therefore  the  Medium  or  Middle  Number^ 

which^ 
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whicb^  in  cafe  there  were  fo  many  born  yearly, 
would  again  produce  in  Zz  Years  the  fame  Num- 
ber of  Children  as  the  Table  contains  in  its 
Total. 

Finding  moreover  in  the  Tablc^  that  in  the  Year 
1701,  the  Difference  between  Males  and  Females, 
in  proportion  to  the  Number  of  Children,  was 
the  fmalleft  ;  and  that  in  the  faid  Year  there  were 
but  1 5" 448  born  in  all,  of  which  7765'  were  Males, 
and  7683  Females,  he  takes  the  middle  Number 
to  be  11429^  and  according  to  this  Calculation 
he  fuppofes  there  to  be  5-74^  Mal^s,  and  7684 
Females. 

In  like  manner  obferving,  that  in  the  Year  1661 
the  Difference  between  Males  and  Females  was 
greateft,  if  calculated  again  according  to  the  afore- 
faid  middle  Number  11429;  the  Males  of  that 
Year  will  come  out  6128,  and  the  Females 
5301.' 

The  firft  Queftion  thei?  which  is  here  to  be  an- 
fwer'd,  may  be  propofed  after  the  following  Man- 
ner: 

A  wagers  with  B,  that  if  11429  Pieces  of  Mo- 
ney be  thrown  up  in  the  Air,  there  will  not  fall 
down  of 'em  fewer  than  ^745:  Crofs,  nor  more  than 
6128  Pile  :  or  thus ;  that  among  1 1429  Children_, 
born  every  Year  according  to  this  Medium^  there 
will  not  be  fewer  Males  than  574^,  nor  more  Fe- 
males than  6128. 

The  Queftion  then  is,  concerning  the  value  of 
the  Chance  of  A  ?  or  rather,  how  many  Chances 
there  be  againft  One,  that  what  A  has  wagei 'd 
fliall  not  come  to  pafs,  if  all  things  depend  on 
Fortune  ? 


i>  E  P  T. 
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Sect.  XIX.    The  Calculation  after  the  common 

Manner, 

T  o  return  an  Anfwer  to  this  Queftion^  let  it 
be  fuppofed  that  C  fignifies  Crofs,  and  P  Pile^  or 
Males  and  Females,  then  they  who  underftand  the 
Modern  Calculation  of    the  Games    of  Hazard, 

know, 

I.  That  the  Binome  CT,  or  M  F,  muft  be  raifed 
to  the  Power  of  which  the  Exponent  is  11429,  or 
the  (aid  Sum  of  11429  muft  be  multiply 'd  by 
itfelf. 

II.  That  all  the  Co-efficknts  or  Genitures  of  the 
Terms  taken  together,  or  the  Power  of  the  two 
Numbers,  whereof  114x9  is  the  Exponent ^  yield  the 
quanticy  of  all  the  Chances  that  can  happen  con- 
cerning the  faid  1 1419  Pieces  of  Money.  We  will 
call  the  fame  p  ^  q- 

III.  That  all  the  Co-efficients  as  well  of  both  the 
Terms,  in  which  we  find  k''^'  m''°\  and  k''''' 
f»^*'%  as  of  all  the  Terms  that  are  between  ihefe 
two,  being  added  up  together,  make  up  the  num- 
ber of  all  the  Chances  which  will  caufe  A  to  win. 
We  will  call  it  p. 

IV.  That  all  the  other  poffible  Chances,  except 
thofe  which  caufe  A  to  win,  are  to  the  Advantage 
oi  By  and  thefe  we  will  call  ^7. 

V.  Wherefore  if  D  be  puc   in,  that  the  value  of 

the  Chance  of  A^  is  — - —  D,  when  A  has  wager'd 

p-+<j 

or  laid  that  it  (hall  happen  once,  in  the  Money 

thrown  up,  or  with  the  Children  in  one  Year. 

VI.  and  therefore  the  Chance  of  the  Wager 
laid  by  A,  that  ic  (hall  fo  happen,  againft  that  of 
By  who  has  laid  the  contrary  (fuppofing  ic  all  meer 
Hazard)  is  as  p^' top^r^*^  —  p*'^  or,  to  make  ufe 
of  the  Unit,  according  as  it  is  expreft  in  the  former 

■  '    ^  Queftion; 
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Queftionj  as  i  to  ^— ^^-—^  i*  that  k^  as  the  Unit, 

P  ^ 

to  a  Number  which  is  found  by  dividing  the  quan- 
tity of  all  the  poffible  Chances  f^  qhy  f^  or  by 
the  quantity  of  all  thofe  that  caufe  A  to  win^  and 
fubftra(5ling  the  Unit  from  this  Quotient  multiply'd 
82  times  by  itfelf. 

Sect.  XX.    This  Tedious  Calculation  ContraBei. 

All  this,  as  we  have  faid  above,  is  well  known 
to  fuch  as  are  vers'd  in  the  Computations  of  the 
Chances  of  Games,  but  it  is  however  very  cer- 
tain, that  as  fliort  and  eafie  as  the  Solution  of  this 
jQueftion  appears  to  be  in  Words  and  Algebraical 
Letters,  yet  the  nimbleft  Arithmetician,  confider- 
ing  the  greatnefs  of  the  Numbers  that  are  to  be 
found,'  would  want  fome  Months  to  difpatch  ir, 
if  he  would  exprefs  it  properly  by  Numbers,  and 
would  alfo  be  fatisfied,  that  there  were  no  Mi- 
ftak^s  in  his  Calculation.  Wherefore  the  afore- 
mention'd  Mr.  ^Sgravefande^  according  to  his  vaft 
Experience  and  Skill  in  Mathematics,  has  remark- 
ably abridged  this  Matter,  and  cut  off  the  much 
larger  Part  of  the  tedious  Work,  which  the  com- 
mon Method  naturally  requires,  (hewing  demon- 
ftratively,  and  with  incomparably  lefs  Pains,  that 
the  Ratio  of  the  Chance  of  A  to  that  of  B,  found 

in  the  foregoing  SeEiion^  as  i  to  ^—77 i  (not  on- 

ly  with  the  requifite  Exa6i:nefs,  but  even  the 
caufing  feveral  very  fmall  Fractions,  which  would 
otherwife  have  been  negleded,  to  tend  to  the  Ad- 
vantage of  A^  and  thereby  not  to  be  liable  to  any 
Contradiction)  I  fay,  that  the  faid  Ratio  may  be 
expreft  by  the  Ratio  of  the  Unit  to  a  Number,  which 
refults  or  is  found  by  the  multiplying  'HKrll-  eigh- 
ty two  times  by  each  other,  and  jfubflraci^ing  the 

IJnit 
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Unit.  So  that  with  very  little  trouble,'  and  by 
the  help  of  Logarithms^  we  may  fee  that  there  is  2 
Chance  of  44  Figures  (of  which  the  firft  five  ar© 
7^998)  againft  One,  that  what  happen'd  in  Lon-^ 
don  in  the  faid  8x  Years,  would  not  have  happen'd, 
if  it  had  been  diredted  by  Hazard  only.  ,,  ^  . 

Mr.  'Sgra^efande,  who  has  computed  the  fame  by 
Logarithmical  Tables,  finds  it  to  be,  7^,  598,  215', 
229,  f  5:2,  469,  i;^,  802,  469,  i3f,  802,  469,  469, 
i3f,  802,  469,  againft  One. 

Sect.   XXI.  ConviBions  from  the  foregoing  CaU 

culations. 

Now  let  every  Man  that  can  reprefent  to  him* 
felf  the  greatnefs  of  this  Number,  judge  whether  it 
is  a  wife  Diredion,  or  Foroine  and  Hazard  only, 
that  take  place  in  this  Matter ;  the  rather,  if  he 
confiders  how  much  greater  this  Number  or  Sum 
would  be,  if  th'e  fame  Thing  happen  not  only  at 
London^  but  throughout  the  whole  World,  which, 
for  the  Reafons  already  alledg'd,  is  very  probable. 

This  is  certain;  that  fmce  this  Sum  is  greater 
than  all  the  Grains  of  Sand,  which  fome  Millions 
of  Globes,  like  that  of  the  Earth,  can  contain,  he 
that  thinks  it  credible  that  what  happen'd  at  London 
fell  out  by  pure  Chance,  muft  likewife  maintain, 
that  he  thinks  it  as  probable,  that  a  Perfon  deprived 
of  his  Sight  and  Feeling,  and  who  has  no  manner 
of  Rule  for  the  Diredion  of  his  Hand,  and  there- 
fore muft  abandon  himfelf  entirely  to  Chance, 
fliould  fingle  one  particular  Grain  of  Sand  out 
of  fuch  an  unconceivable  Heap  jumbled  all  toge- 
ther, the  very  firft  time  he  fliould  put  his  Hand  in- 
to it. 

Now  tho'  Mr.  ^Sgra^efande  has  done  me  the  Ho- 
nour to  fend  me  not  only  the  proper  Demonftrati- 
ons,  but  likewife  feveral  and  different  ones  after 

an 
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an  uncommon  manner ;  yet  I  have  paft  them  by 
here ;  firft,  becaufe  they  who  are  anywife  vers'd  in 
thefe  kinds  of  Calculations,  may  find  the  common 
Manner  briefly  reprefented  above  ^  but  if  they  don't 
underftand  'em^  the  Demonftrations  that  are  fub- 
joyn'd  will  not  be  able  to  give  them  any  Light  \ 
and  yet  this  Difcourfe  would  be  fwell'd  thereby  to 
too  great  a  Bulk  :  And,  Secondly^  becaufe  that 
learned  Gentleman's  Method  of  Demonftrating  and 
of  Abridging,  will  ftiortly  be  publifli'd  with  other 
of  his  Works,  of  which  they  who  have  Inclination 
and  Ability  may  make  a  juft  ufc. 

In  the  mean  while  every  one  may  from  thence 
deduce  a  Proof  of  what  has  been  advanc'd  already, 
to  put  the  Method  ufed  by  Dr.  Arbuthnot  beyond 
Contradiction. 

Sect.  XXII.  ExpreJJion  of  the  Number  found  in 
Common  Words, 

Before  I  quit  this  Subjecft,  fmce  there  be  a- 
mong  thefe  Philofophers  who  afcribe  all  things  to 
meer  Chance,  fome  alfo  that  are  not  ufed  to  extend 
their  Speculations  to  Arithmetic,  or  Numbers,  and 
to  whom  the  common  Expreflions  of  J5i//io»/,  Trilli- 
ons^ and  the  like  are  unintelligible,  and  confequent- 
ly  make  no  Impreffion  on  them;  it  may  not  per- 
haps be  unprofitable,  in  order  to  give  them  a  more 
convincing  Conception  of  the  Number  difcover'd 
by  Mr.  'Sgravefande,  §.  XIX.  to  exprefs  the  Great- 
nefs  thereof  in  fuch  Words  as  every  Body  under- 
ftands. 

For  which  Purpofe  we  know  that  when  thisNum- 
ber  of  94  Figures  is  divided  by  the  Unit  with  59 
Noughts  or  Cyphers  following  (§.  XIX.)  there  will 
remain  a  Dividend  of  79  5'98,  and  a  Fradion  befides. 
From  whence  it  follows,  that  if  we  multiply  a  Num- 
ber of  a  Hundred  Thoufand  times  a  Hundred  Thoufand 

Millionth 
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MlBions^  firft  with  a  Hundred  Thoufand  times  a  Hundnd 
Millions^  we  muft  take  Ten  Millions  of  this  prodigi- 
ous Number  above  Seventy  five  Thoufand^  five  Hundred 
and  twenty  eight  times^  before  we  can  come  at  the 
Number  or  Odds  againft  One,  that  what  hap- 
pened at  London  m  the  aforefaid  Eighty  two  Tearsy 
would  not  have  fo  happened,  if  the  Birth  of  Males 
and  Females  were  the  refult  of  meer  Chance  only. 

Now  if  fome  (hould  not  be  able  to  comprehend 
the  foregoing  Articles,  as  being  foreign  to  their 
own  Scudies,  let  them  refled  upon  the  Greatnefs'of 
this  Number,  as  juft  now  expreft,  and  judge  whe- 
ther it  is  Credible^  that  in  all  this.  Chance  can  be 
affign'd  as  the  Caufe  of  what  is  thus  brought  about, 
by  any  Man  that  ever  made  ufe  of  his  Reafon  and 
Difcretion. 

Sect.  XXIII.  No  ignorant  Laws  of  Nature  have  any 
flace  or  (hare  in  tbefe  Alattcrs, 

N  o  w  I  hope  no  Atheift  will  be  fo  defperately 
obftinate  as,  in  order  to  quiet  the  Reproaches  of 
his  own  Confcience  (which  muft  convince  him 
that  Chance  has  no  room  here)    to  afcribe  thefe 
Births^    and  all  the  Circumftances  thereof  to  igno- 
rant Laws  of  Nature :  From  whence  he  will  pretend 
to  argue,  that  fuch  Births,  tho'  even  contrary  to  all 
the  Rules  of  Chance,  mult  necelTarily  happen  after 
this,   and  no  other  manner.     For  befides  that  all 
Laws,  efpecially  thofe  to  which  fuch  a  variety  of 
things  muft  be  fubfervient,  as  in  this  cafe,  before 
they  can  produce  their  EfFeds,  do  with  great  plain- 
nefs  lead  us  to  a  Law-giver,  who  has  made  and 
does  keep  up  the  fame  •  iTuppofe  fuch  a  Philofophec 
were  brought  into  a  Shop  where  there  were  a  great 
number  of  Clocks  and  Watches,  all  of  which  regu- 
larly performed  their  Fundions ;    but  that  the  faid 
Machines^    confifted  of  two  kinds,   (as  Humane 
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Creatures  do  of  two  Sexes)  one  fort  of  which,  for 
inftance,  fliew'd  the  Day  of  the  Month  and  fome 
other  particular  Movements  3  but  the  other^  the 
Hour  or  Minutes  only  :  Let  him  then  cell  us  fin- 
cer.ely^  whether  he  .would  dare  to  maintain^  tho* 
wholly  ignorant  by  whom  and  how  they  were 
made,  that  both  thefe  kinds  of  Clocks,  and  each  of 
thofe  Movements  were  fram'd  by  a  neceflary  Law 
of  Nature,  without  the  Wifdom  or  Contrivance  of 
an  Artificer,  that  knew  what  he  did,  and  fo  ac- 
quired their  ingenious  Stru<5lui;e  r  And  whether  he 
thinks  that  he  himfelf  could  pafs  for  a  Man  in  his 
Senfes  after  forming  fuch  a  Judgment  ?  There  is 
no  need  of  making  any  Application  which  fo  natu- 
rally follows  of  itfelf. 


The  End  of  the  Firfi  Volume. 
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